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Introduction -

Prolonged inactivity or bedrest leads to a '"deconditioned" state
characterized by a loss of muscle mass and strength and also by a
change in the circulatory response to a change from the supine to
the erect position. Whether the change in muscle mass and tension
capability contributes to the orthostatic hypotension is not demonstra-
ted. A study of the venous filled during tilt to 70° and with the
application of negative pressure indicated a decrease in venous
compliance and an alteration of the initial time course of venous
filling following bedrest (1). Muscle circumference decreased im-
mediately following bed rest but returned to pre-bed rest values
within 12 hours.

Training (conditioning) has been shown to increase the number of
capillaries of muscle in animals (2). In human subjects, training for
endurance resulted in an improvement in circulation as evidenced by
the reduced blood flow debt following exercise. The initial blood
flow after conditioning was higher, suggesting an increased blood
flow during exercise. The blood flow response was related to endur-

ance rather than strength (3). Bauer et al. (4) demonstrated fhythmic

1This study supported in part by NASA Research Grant No. NGR 05-004-026

from the National Aeronautics and Space Administration, Washington,
D. C. )



exercise to be more effective than sustained exercises for evaluation
of the functional'status of the vascular bed. Elsner and Carlson (5)
found the post-exercise hyperemia in the calf muscle of trained
subjects to be less than that of untrained subjects, although the

O2 uptake and oxygen debt of the exercised remained unchanged.

This study was initiated to determiﬁe if/isometric'or isotonic
training influenced blood flow and other performance characteristics
of the circulatory system such as venous compliance.

A change in condition of the muscle was brought about by three
weeks of isometric or isotonic exercise following isometric training
schedules drawn from the work of Muller (6). The isotonic training
was adjusted to comparable levels. The muscle strength before and
after conditioning was characterized by determining the circumference,
the maximum tension, the maximum tension endurance (maximum tension X
time) and the force velocity. The effect of muscle conditioning on
the muscle circulation was characterized by measurements of the resting
blood flow and blood flow following arterial occlusion and after

isometric and isotonic exercise.

Methods
Cénditioning

Nine healthy male subjects ranging in ages from 18-21 years,
whose daily activity did not involve heavy physical exertion were
selpcted. The subjects were divided into two comparable groups, one
following an isometric exercise program, the other, an isotonic
program. All the subjects participated in daily (7 days a week)
conditioning of the forearm and calf muscles for three weeks. The

isotonic exercise program involved 4 daily bouts of 15-rhythmic



contractions, each at the rate_df once every two seconds with the

load of 80% of théémaximum isometric maximum tension (T-Max) determined
at the beginning of the study. The isometric exercise program involved
4 daily 15-second periods of sustained contraction with a load adjusted
to 80% of T-Max.

Forearm isometric conditioning was échiezgd’by hand grip con-
tractions using an apparatus designed for the purpose. The apparatus
consists of a fixed bar to support the hand and an adjustable bar
for the fingers; the amount of weight attached and the initial
position of the finger bar are adjustable.

For calf muscle conditioning the subject stood with a barbell
in his hands with the arms extended downward. The subject stood on
his right foot and raised on his toe, using the left toe for balance.

The weight of the barbell was 80% of T-Max minus the body weight.

Measurements

The measurements were carried out in a sound-proof room where

temperature was maintained at 24—25°C.z

The following measurements
were made before and after the conditioning period on the forearm

and the calf muscles:t (1) blood flow, (2) venous compliance, (3) iso-
metric maximum tension (T-Max.), (4) isometric maximum tension endur-
~ance (T-time), (S)Fisotonic force velocity relationship and (6) maximum

circumference. For each subject, the measurements were made at approxi-

mately the same time of day.

2The facilities of Physical Performance Laboratory of the Department
of Physical Education were furnished for this study. The authors are
indebted to Dr. Kovacic and Dr. Bernauer for their support.



The subjects lay on the bed 30 minutes prior to the measurement of
blood flow of venous compliance and remained in a recumbent position
throughout the tests. The forearm and the calf segments were held at
heart level with the-help of pads; the arm was supported at the wrist
and elbow, the leg was supported with a pad under the heel. No pad
was used under the knee to avoid congestion which affects venous
compliance.

Blood flow and venous compliance in the forearm and the calf were
determined in separate series before and after (1) arterial occlusion,
(2) isometric contraction and (3) isotonic contractions. The occlusion
and isometric contraction lasted 5 minutes. Calf isotonic contractions
also lasted five minutes, but the hand isotonic contractions were
less than 5 minutes in most cases due to exhaustion. The loads
used were 20% of T-Max. for hand grip and 10% of T-Max., for ankle
plantar flexion. Isotonic contractions were made at the rate of
once a second with 3 cm and 6 cm displacement for the hand grip
and ankle plantar flexion respectively. The conditions of load and
duration in the pre-conditioning experiments were repeated in the
final measurements.

The subject performed the test exercises in a recumbent position
using a hand or foot ergometer. ﬁody movement associated with ankle
" plantar flexion was minimized by pads placed tightly over the shoulders
and attached to the bed.

Maximum circumference of the calf or forearm was measured with a
steel tépe-measure just prior to the resting blood flow measurement.
The measurements of blood flow were made by a mercu;y—silastic strain
gauge plethysmography (5). The double stranded gaﬁge was placed at

an initial tension of 20 g around the maximum circumference of -the



1limb. A 6-inch pneumatic cuff was placed just above the elbow and

a 8-inch cuff just above the knee for venous occlusion. The cuff was
inflated to 50 mm Hg. Two-inch cuffs were placed around the wrist

and the ankle and inflated to 200 mm Hg for arterial occlusion. The
cuff pressure was applied and maintained by means of air pressure
reservoir via solenoid valve. The mercury strain gauge was calibrated
in 0.25 millimeter steps of linear stretch.

For the venous compliance measurement the venous collection cuff
was inflated from 0 to 30 mm Hg in steps of 10 mm Hg, each level
lasting 15 seconds. The pressure levels were recorded on the ogcil—
lograph through a pressure transducer.

To test maximum tension endurance (T-time) the ergometer system
was combined with a Daytronic load-cell attached to the bottom of
the bed. The subject was told to exert maximum tension and hold it
as long as possible. Contraction was terminated when the subject
indicated that he could no longer maintain tension or when measurements
indicated a tension decrease. Endurance time was determined by the
time that tension remained over 80% of maximum tension. This test
was repeated twice with 2 minutes of rest interval. T-Max. was con-
firmed by ergometer measurements.

For isotonic force-velocity determinations, an inertia wheel (7,
8) was constructed, which provided the load. The moment of inertia of
the wheel was 136x103_gcm2. The wheel had seven different size pulleys
in a spindle arrangement representing varying loads. Of these loads,
four were selected for this study: 212.5, 60.4, 15.1 and 3.8 kg
respectively. A flexible steel wire of 1 mm diameter was attached

from the pulley to the hand grip or foot platform.



The force curves were recorded by a ring type strain gauge and
displacements by a linear potentiometer. The velocity was calculated
from the displacement curve. The force velocity was recorded at a

paper speed of 38.5 cm/sec.

Results

Isotonic and isometric exercise increased the circumference of
the forearm or calf and the maximum tension that could be exerted.
The tension-time was increased in each case but significantly in the
forearm with isotonic exercise. Force-time was significantly
increased in the case of a large load (Tables 1, 2, 3, 4, and 5).

Blood flow to the arm and calf was measured following five
minutes of arterial occluéion, isometric exercise and isotonic
exercise. Peak blood flow, excess blood flow (circulatory debt)
and the time to recovery to half peak flow minus resting flow are
indices of the change in circulatory function. Venous compliance
was measured with three steps of oécluding pressures and recorded as
ml per 10 mm'Hg in each range.

The average values for forearm blood flow significantly changed
following the isotonic exercise for both types of conditioning. Both
the peak flow and excess blood flow were significantly less. The
blood flow after arterial occlusion or isometric exercise was not
changed (Figures 1 and 2). The Vaiues for the peak blood flow
following the provocative tests and the circulatory debt as indicated
by the extess blood flow incurred during the tests are given in
Table 6.~

Calf blood flows were not significantly changed following
conditioning except for the peak floﬁ following arterial occlusion

(Figures 3 and 4). The values are given in Table 6.



The compliance of the veins of the arm was significantly
different from the veins in the calf, both at rest and following
the arterial occlusion and exercise. Venous compliance in either
1imb was not signifiéantly altered by the conditioning exercises-

(Table 7). The nature and direction of all of these measurements

are summarized in Tables 8 and 9.

Discussion

The training was sufficient to increase muscle mass and strength.

Vanderhoof, et al. (3), found that resting blood flow values
were not changed by training but that the average blood flow during
the first minute was higher following a fatigue test. Peak blood
flows following arterial occlusion or exercise were not significantly
changed in this study. However, this study confirmed the finding
of Vanderhoof, et al. (3), who found that the circulatory debt
resulting from occlusion or exercise of either type did diminish.
Venous compliance decreased in the forearm after isotonic exercige and
in the calf after isometric exercise.

The determination of blood flow and of venous compliance are
necessarily made folléwing the arterial occlusion and exercise and
may be affected by a number of conditions, such as the nature of
the circulatory beds perfused, the temperaturerf-the muscle and
the change in volume in the capacitance vessels. The initial flow
in reactive hyperemia is through éapillary beds while the later
flow is Fhrough A-V anastomoses (9). A change in the capillarity
brought ébout by conditioning might alter the peak blood flow and
the relative capillary and a.v.a. flows. Reactive Hyperemia is

temperature dependent (10, 11). However, no definitive conditioning
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effect was found in this study on the blood flow following arterial
occlusion, and efforts were made to maintain temperature conditions
equal.

The excess blood flow in post-exercise hyperemia bears a close
relationship to the metabolism of the active muscles (10) presumably
then being through caﬁillaries. In these studies, there was a more
pronounced effect of isometric conditioning than isotonic on the excess
‘blood flow. The excess blood flow measurement by venous occlusion
plethysmography may be influenced by changes in venous pressure and
limb volume following exercise. These changes were described by
Bevegard and Shepherd (12) who showed that the forearm venous pressure
and forearm volume increased during the post-exercise period of
increased blood flow. Similar results occurred during this study
(Figure 5). There was no significant difference after conditioning
in the forearm volume measured immediately after arterial occlusion
or exercise. The measurements of compliance seem unaffected by the
limb volume change. The increased volume, then, does not seem to
reflect solely an increase in venous pressure.

Dynamic or isotonic exercise gave rise to the greatest relative
decrease in blood flow following the exercise test. The isometric
or static exercise provides the same conditions for venous congestion
as arterial occlusion.

The effects of varying degrees of filling on the flow deter-
minations must be determined before further deductions can be made.
However, the use of initial filling phage as an index of flow should
miminize the artifact introduced by venous compliance change, whether

active or passive.



The difference in compliancé between arm and leg veins is
consistent with the report of Kiigelgen (13) (1955) who showed that
the percentage of transverse (circular) muscle was greater in leg

veins than in arm veins.
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Table 1. Maxinmum Circumference of the Limbs

Forearm (mm) ~ Lower Leg (mm)
Before After Diff. Before After Diff.
Isotonic M 256 260 4,0%% 341 344 3.0%
Group SD__ 25.6 32.0 39.9 38.5 _
Isometric M 262 267 5.0% 377 378 1.0
Group SD 13.0 14.2 ‘ 22.0 22.9

* Significant at level P<0.05

*% Significant at level P<0.01
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Table 4. Isometric Maximum Tension (Mean of 3 determinations)

Hand Grip (kg) Ankle Plantar Flexion (kg)
Before After Diff. Before After Diff,.
.Isotonic M 49.8 53.5 3.7%% 1£§.7 130.5 10.8%
Group SD 6.6 5.8 13.8 18.2
Isometric M 44.7 49.3 4.6% 119.3 141.5 22.2%
Group SD 5.5 7.8 21.0 21.8

* Significant at level P<0.05

*% Significant at level P<0.01
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Table 5. Isometric Maximum Tension (Maximum of 3 determinations)

Hand Grip (kg) Ankle Plantar Flexion (kg)
Before After Diff. Before After Diff.
Isotonic M 51.4 56.4 5.0%% 122.4 136.2 13.8%
Group SD 6.3 6.1 ‘ 17.2 | 16.7
Isometric M 46.4 54.8 8.4 124.5 147.5 23.0*
Group 'SD 5.6 10.9 | ©25.0 27.9

* Significant at level P<0.05

*#% Significant at level P<0.01
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FIGUPE DESCRIPTIONS

FPorearm blood flow (ordinate) in time
{atscisse) before and after arterial:
occlusion (AQ), isometric éxercise
(Isom E} and isotonic exercise (Isot E).

‘Values obtained before conditioning period O

and after conditioning veriod 0. for the
group conditioned by isotonic exercise.

Torearm blood flow (ordinate) in time
(ahscissa) before and after arterial
occlusion (AQ), isometric exercise

(Isom E) and isotonic exercise (Isot E).
Values obtained before conditioning period ¢
and after conditioning veriod 0. for the
group conditioned by isometric exercise.

Calf blood flow (ordinate) in time (abscissa)
beforz and after arterial occlusion (20),
isometric excrcise (Isom E)} and isotonic
exercise (Isot E). Values obtained before
conditioning veriod 9 and after conditioning
period O. for the group conditioned by iso- -
tonic exercise.

Calf blood flow (ordinate) in time (abscessa)
before and after arterial occlusion (AO),
isometric exercise (Isom E) and isotonic
exercise (Isot E). Values obtained before
conditioning period 0 and after conditioning
period O. for the group conditioned by iso-
netric exercise.

Heasurements of blood flow, limb volume,
and limb compliance (ordinate) in time
(abscissa) before and after an arterial
occlusion. HNote the large change in limb
volume with no significant change in com-
pliance.
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APPENDIX I

Data used to prevare Tables 1 - 7

Forearm circumference in millimeters
Tensions in kilograms

Peak blood flow in milliliters/100
milliliter arm

Excess blood flow in milliliters

Compliance in milliliters/100 milliliter
arm * mm Hg,

“uscle Training and Blood Flow
:I. Kaneko, R, ¥, Walters, & L. D. Carlson
I'inal Report NGR 05~004-026

Pages 2 to 15
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SUMMARY OF BASIC DATA USED IN TABLE 1

- 252.000 268.000 278.000 251.000

__FOREARM CIRCUMFERENCE. BEFORE. ISOTONIC GROUP
251.000 220.000 248,000 273,000 287.000 MEAN

~ FOREARM CIRCUMFERENCE. AFTER. ISOTONIC GROUP
...255.000 223,000 252.000 278,000 288,000

.. .MEAN =

FOREARM CIRCUMFERENGCE. BEFORE,

. ISOMETRIC GROUP
MEAN

=

0.000

- 255.800 STD DEV =, 25.66

_..259.200 STD DEV =, 25.3L

T 262.2507STD DEV =, T 13.0T

Z

FOREARM CIRCUMFERENCE, AFTER,

255.000 275.000 282.000 254.000 0,000

_ MEAN

ISGMETRIC GROUP -

266500 STD DEV =, 14,15¢

_ CALF CIRCUMFERENCE. BEFORE. ISOTONIC GROUP
"333,000 292.000 333,000 345,000 403,000 MEAN

=

-..337.000 295.000 337.000

AFTER., ISOTONIC GROUP
346.000 403,000  MEAN

CALF CIRCUMFERENCE,

CALF CIRCUMFERENCE,

' 375.000 407.000 372.000

BEFORE. ISOMETRIC GROUP
354,000 0.000

- CALF CIRCUMFERENCE. AFTER. ISOMETRIC GROUP

341.200 STD DEV =, 39.96!

0

~ MEAN =

_.343.600 STD DEV =, 38.6T!

"377.000 STD DEV =, 22.04!

375,000 409.000 373.000 354.000 0.000 - MEAN = 377,750 STD DEV =, 22.88:
// - B



Page 4

SUMMARY OF BASIC DATA USED IN TABLE 2

HAND ISOMETRIC MAX TENSION. BEFORE. ISOTONIC ( GRDUP

57.000 41.800 50.600 57.000 55, 800 ~ MEAN = 55.440 STD DEV =, 6.509
HAND ISOMETRIC MAX TENSION., AFTER, ISOTONIC GROUP .
58,500 50.300 57.300 64.400 64,300 MEAN = 58.960 STD DEV =, 5,832
HAND ISOMETRIC MAX TENSION. BEFORE., ISOMETRIC GROUP )
47.400 49,300 50,500 42.000 0.000 MEAN =  47.300 STD DEV =, 3.757
, -

HAND ISOMETRIC MAX TENSION. AFTER. ISOMETRIC GROUP

61,500 55,700 61.100 52,200 _ 0.000 MEAN =  57.625 STD DEV =, 4,481

HAND TIME AT MAX ISOMETRIC TENSION, BEFORE. ISOTONIC GROUP

17.500 26.500 17.000 22.000 26.000 MEAN = 21.800 STD DEV =,  4.508

HAND TIME AT MAX ISOMETRIC TENSION. AFTER. ISOTONIC GROUP
23.300 36.500 19,500 27.500 33.500 MEAN = 28,060 STD

DEV =, 7,019

HAND TIME AT MAX ISOMETRIC TENSION, BEFORE. ISOMETRIC GROUP

T7731,800 22.500 11.900 14.000 0.000 MEAN = 20.050 STD DEV =, 9.075

HAND TIME AT MAX ISOMETRIC TENSION. AFTER, ISOMETRIC GROUP
26,500 26.000 11,000 19.000 0,000 _MEAN = 204625 STD

DEV =, T.273

HAND ISOMETRIC TENSION-TIME AT MAX TENSION. BEFORE. ISOTONIC GROUP
T 997.5001107.700 860.2001254.0001460,900 MEAN = 1136 . 060 STD

HAND ISOMETRIC TENSION-TIME AT MAX TENSION. AFTER. ISOTONIC

1363.1001836.0001117.4001771.0002154.100  MEAN = 1648.320 STD

DEV =, 232.128

TGROUP

DEV =, 409.058

HAND ISOMETRIC TENSION-TIME AT MAX TENSION. BEFORE. ISOMETRIC GROUP
"1507.3001109.300 601,000 728,000 0,000 MEAN = 986.400 STD

THAND TSOMETRIC TENSTON-TIME AT MAX TENSION. AFTER. ISOMETRIC GROUP
1629.8001448.200 672.1001386.800 0.000 MEAN = 1284.225 STD

DEV =, 408.960

DEV =, 420.923
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- 90.100 58.500 90.800 101.500

~ FOOT ISOMETRIC MAX TENSTION.
_101.500 60,500 94.300 126.500

~ 80.000 101.300 106.000

_SUMMARY DF BASIC DATA USED

IN TABLE 3

FOOT ISOMETRIC MAX TENSION,

FOOT ISOMETRIC MAX TENSION. BEFORE. ISOMETRIC GROUP

BEFORE. ISOTONIC GROUP
120.500

AFTER. ISOTONIC GROUP ~—
134,500 MEAN = 103,460 STD DEV =, _

~ MEAN = ' 92.280 STD DEV =, 22.524

94.800° 0,000  MEAN = 95,525 STD DEV =,

292273

11.323

.100.500 124.800 120.300 109.300 _ 0.000

FOOT ISOMETRIC MAX TENSION.

AFTER. ISOMETRIC GROUP

FOOT TIME AT MAX ISOMETRIC TENSION. BEFORE. ISOTONIC GROUP

©32.000 63,000 70.000 43.000

FOOT TIME AT MAX ISOMETRIC TENSION. AFTER. ISOTONIC GROUP
_.50.000 58.000 59.500 75.500

_MEAN =_ 113,725 STD DEV =, _

10.960

51.500 MEAN = 51.900 STD DEV =, 15.217

39.000 MEAN =  56.400 STD DEV =, 13.423

~ FOOT TIME AT MAX ISOMETRIC TENSION. BEFORE. ISOMETRIC GROUP
66.500 79.000 32.000 42.600

T 0.000  MEAN = 55,025 STD DEV =,

TFOOT TIME AT MAX ISOMETRIC TENSION. AFTER. ISOMETRIC GROUP
39.000 72,500 50,000 56,000

©21.533

24,000 MEAN =  48.300 STD DEV =, 18,199

FOOT ISOMETRIC TENSION-TIME AT MAX TENSION. BEFORE., ISOTONIC GROUP

2883.0003686.0006356,0004365.0006206.000 " MEAN = 4699.200 STD DEV =,1537.228

~  FOOT ISOMETRIC TENSION-TIME AT MAX TENSION. AFTER. ISOTONIC GROUP
5075.0003509.0005610.9009550.8005245.500

FOOT ISOMETRIC TENSION-TIME

5320.0008003.0003392.0004039.000

" FOOT ISOMETRIC TENSION~-TIME AT MAX TENSION. AFTER., ISOMETRIC GROUP

1286,3006240.0006736.8002623.200

AT MAX TENSION. BEFORE. ISOMETRIC GROUP |
0.000 MEAN = 5188.500 STD DEV =,2040.218

_MEAN = 5798.240 STD DEV =,2246.443

0.000  MEAN = 5721.575 STD DEV =,2109.324
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SUMMARY OF BASIC DATA USED IN TABLE 4

HAND ISOMETRIC MAXIMUM TENSION (MEAN OF 3 TESTS). BEFORE. ISOTONIC GRDUP

7751.500 41.300 46.800 50.000 59.300 " MEAN =  49.780 STD DEV =, 6.604

'HAND ISOMETRIC MAXIMUM TENSION (MEAN OF 3 TESTS). AFTER, ISOTONIC GROUP
54.300 46.300 51.900 52.500 62.500 MEAN = 53,500 STD DEV =, _ 5.853

HAND ISOMETRIC MAXIMUM TENSION (MEAN OF 3 TESTS). BEFORE. ISOMETRIC GROUP

43,700 52.600 42.400 40.000 0.000 MEAN = 44,675 STD DEV =, 5.501

HAND ISOMETRIC MAXIMUM TENSION (MEAN OF 3 TESTST. AFTER. ISOMETRIC GROUP
48.700 59.700 48.000 40.600 0.000 ' MEAN = 49,250 STD DEV =, _7.872

FOOT ISOMETRIC MAXIMUM TENSIOV (MEAN OF 3 TESTS). BEFORE. ISOTONIC GROUP
121.000 90.200 130.700 117.000 139.000 MEAN = 119,600 STD DEV =, 18.485

FOOT ISOMETRIC MAXIMUM TENSION (MEAN OF 3 TESTS). AFTER, ISOTONIC GROUP
131,700 98.700 140.700 139.000 142,700 __MEAN =. 130,560 STD DEV =, 18,288

FOOT ISOMETRIC MAXIMUM TENSIOV (MEAN OF"3 TESTS). BEFORE. ISDMETRIC GROUP

119,700 149.000 105.000 103.300 0.000  MEAN = 119,250 STD DEV =, 21.156

FOOT ISOMETRIC MAXIMUM TENSION (MEAN OF 3 TESTS). AFTER. ISOMETRIC GROUP
.125.700 173,700 136.000 130,700 0.000 _ MEAN = 141.525 STD DEV =, 21.858
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HAND ISOMETRIC MAXIMUM T:Z

o ND TSOMETRIC MAXI NSTION (MAX OF
54,500 43.100 48,200

50,000 61.200

~ HAND ISOMETRIC MAXIMUM TENSION
56.700 48,500 54.500 56,400 65.900

' HAND ISOMETRIC MAXIMUM TENSION
45,400 54,500 44.000 41.800

(MAX OF
0.000

__SUMMARY OF BASIC DATA USED IN TABLE 5

{(MAX OF

3 TESTS).
MEAN

BEFORE. ISOTONIC GROUP
51,400 STD DEV =,  6.833.

ISOTONIC GROUP

'3 TESTS). AFTER,
= _ 562400 STD DEV =,  6.252

CMEAN =
3 TESTS). BEFORE.
MEAN

ISOMETRIC GROUP

464425 STD DEV =,

= 5.584

' HAND ISOMETRIC MAXIMUM TENSION

63.500 63.600 51.200 41,000 0.000

b

27,000 95,000 129.000 120.000 141.000

28.000 189.000 138,000 135,000

0.000

i+

| FOOT ISOMETRIC MAXIMUM TENSION
23,000 160.000 109.000 106.000

{MAX

N OF
0.000

~ FOOT ISOMETRIC MAXIMUM TENSION (MAX

(MAX OF 3 TESTS). AFTER.
. MEAN

FOOT ISOMETRIC MAXIMUM TENSIDN (MAX OF
" FOOT TSOMETRIC MAXIMUM TENSION (MAX OF

OF

ISOMETRIC GROUP
. 2%.825 STD DEV =, 10.901

BEFORE. ISOTONIC GROUP

3 TESTS). C G
= 122,400 STD DEV =, 17.

- MEAN =

082

ISOTONIC GROUP

3 TESTS). AFTER.
= 147.500 STD DEV =, 27.982

MEAN =
3 TESTS).
MEAN

BEFORE. ISOMETRIC GROUP
124,500 STD DEV =, 24. 799

3 TESTS). AFTER, ISOMETRIC GROUP

32.000 107.000 149,000 147,000 146,000  MEAN = 136,200 STD DEV =, 17.655
{ )
I : o -
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_..BASIC DATA FROM TABLE 6. PEAK BLOOD FLOW

ARM PEAK BLOOD FLOW. ARTERIAL OCCLUSION. BEFORE. ISOTONIC GROUP

—§8 .200 27.800 16.500 20.300 20.100 TMEAN = 20.580 STD DEV =,  4.323

"ARM PEAK BLOOD FLOW. ARTERIAL OCCLUSION. AFTER. ISOTONIC GROUP
_23.400_ 18.000 17.700 15,100 21.800 = MEAN = ' 19.200 STD DEV =,  3.350

ARM PEAK BLOOD FLOWe. ARTERIAL OCCLUSION. BEFORE. ISOMETRIC GROUP

.21.700 22.300 17.200 18.700 O. ooo MEAN = 19.975 STD DEV =,  2.430
) ARM PEAK BLOOD FLOW. ARTERIAL OCCLUSION, AFTER. [SOMETRIC GROUP -
..29.700 21.800 19.900 18,600 0.000 _MEAN = 22,500 STD DEV =, 4,977
CALF PEAK BLOOD FLOW. ARTERIAL DOCCLUSION. BEFORE. ISOTONIC GROUP N
25.100 16.600 21.600 16.400 16.200 MEAN =  19.180 STD DEV =, 4,005
E CALF PEAK BLOOD FLOW. ARTERIAL OCCLUSION. AFTER. ISOTONIC GROUP R
15,000 9.700 20.800 16,100 18.100 ~MEAN =  15.940 STD DEV =, 4,127
kkpvﬁpALF PEAK BLOOD FLOW. ARTERIAL OCCLUSION. BEFORE, ISOMETRIC GROUP
©22.500 22.400 12.700 21.300  0.000 MEAN = 19,725 STD DEV =, 4,715

CALF PEAK BLOOD FLOW. ARTERIAL OCCLUSION. AFTER. ISOMETRIC GROUP ™~~~ 7 7~

16,200 20.400 12,000 18.100 0.000 MEAN = _16.675 STD DEV =,  3.558
| _ARM _PEAK BLOOD FLOW. ISOMETRIC EXERCISE. BEFORE. ISOTONIC GROUP
" 22.000 14.500  8.520  8.300 14.050 MEAN = 13.474 STD DEV =,  5.599

. ARM PEAK BLOOD FLOW. ISOMETRIC EXERCISE., AFTER. ISOCTONIC GROUPUP

. }2.800 13,000 11,800 _4.830 9.650 _  MEAN = 10.416 STD DEV =,  3.394
 ARM PEAK BLOOD FLOW. ISOMETRIC EXERCISE. BEFORE. ISOMETRIC GROUP
8,000  9.900 5,110 15.200 0.000 MEAN =  9.552 STD DEV =,  4.249

" ARM PEAK BLOOD FLOW. ISOMETRIC EXERCISE. AFTER. ISOMETRIC GROUP
+19.100 6.800 4,020 3.870 0,000 _MEAN =  5.947 STD DEV =, 2.496

CALF PEAK BLOOD FLOW. ISOMETRIC EXERCISE. BEFORE. ISOTONIC GROUP

6.150 3.860 6.950 4,960 3,420 MEAN = 5,068 STD DEV =, 1.492

CALF PEAK BLOOD FLOA. ISOMETRIC EXERCISE. AFTER. ISOTONIC GROUP
4.760  3.700 9,200 3,100 3,500  MEAN = 4,852 STD DEV =, 2,507

" CALF PEAK BLOOD FLOW. ISOMETRIC EXERCISE. BEFORE. ISOMETRIC GROUP

4,160 7.000 2.850  3.990 0.000 MEAN = 4,500 STD DEV =, 1.765

CALF PEAK BLOOD FLOW. ISOMETRIC EXERCISE. AFTER. ISOMETRIC GROUP
4,840 4,430 2.250 3.820 0.000  MEAN = 3,835 STD DEV =, 1.137 —

ARM PEAK BLOOD FLOW. ISOTONIC EXERCISE. BEFORE. ISOTONIC GROUP .
36,8007 29.500 26.700 30,100 30.900  MEAN =  30.800 STD DEV =,  3.708

“ARM PEAK BLOOD FLOW. TSOTONIC EXERCISE. AFTER. ISOTONIC GROUP
34,500 21.500 25.400 14.500 25.300 MEAN = 24,240 STD DEV =,  7.248

ARM PEAK BLOOD FLOW. ISOTONIC EXERCISE. BEFORE. ISOMETRIC GROUP

22.500 31,000 20.700 20.200° 0.000 ‘MEAN = = 23.600 STD DEV =, 5,031
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ARM_PEAK BLOOD FLOW. ISOTONIC EXERCISE. AFTER. ISOMETRIC GROUP

1.000 20.700 22.500 19.400 0.000 MEAN = 23,400 STD DEV =, 5.224

W

CALF PEAK BLOGD FLOW. ISOTONIC EXERCISE. BEFDRE. ISOTONIC GROUP ~
.20.500 11.000 0.000 16,000 19.400 . MEAN =  16.725 STD DEV =,  4.270

. CALF PEAK BLOOD FLOW. ISOTONIC EXERCISE. AFTER. ISOTONIC GROUP =~~~
18,600  8.400 16.000 17.600 19.600 MEAN = ~ 164040 STD DEV =,  4.473
" CALF PEAK BLOOD FLOW. ISOTONIC EXERCISE. BEFORE. ISOMETRIC GRoup 77777
0,000 16,200  8.650 15.700  0.000 MEAN = 13,517 STD DEV =, 4,222

e v b o £ ¢

CALF PEAK BLOOD FLOW. ISOTONIC EXERCISE. AFTER, ISOMETRIC GROUP

10,000 12.650 12.400 14.600 0.000  MEAN = 13,217 STD DEV =, 1.205
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_BASIC DATA FROM TABLE 6 CTD. EXCESS BLOOD FLOW_  _ et o e e e e e

ARM EXCESS BLOOD FLOW. ARTERIAL OCCLUSION. BEFORE. ISOTONIC GROUP

4.630 10.920  6.290 16.810 14.720 . MEAN = 10.674 STD DEV =,

5.240

ARM EXCESS BLOOD FLOW. ARTERIAL OCCLUSION. AFTER., ISOTONIC GROUP .

. B-060  5.990 9.030 15.410 3.390 _ MEAN = =~ 8.376 STD DEV =, _4.488
_ _ARM EXCESS BLOOD FLOW. ARTERIAL OCCLUSION. BEFORE. ISOMETRIC GROUP ‘
14.400  7.680 10.940 13.750 0.000 MEAN =  11.692 STD DEV =, 3.068
" I"TARM EXCESS BLOOD FLOW. ARTERIAL OCCLUSION. AFTER. ISOMETRIC GROUP
16.080 8.020 5.760 11.750  0.000 MEAN = _ 10.402 STD DEV =,  4.520
CALF EXCESS BLOOD FLOW. ARTERIAL OCCLUSION. BEFORE. ISOTONIC GROUP
8.580 9.950 3.860 16.510 6.800 MEAN = 9.140 STD DEV =, 4.707
«| CALF EXCESS BLOOD FLOW. ARTERTAL OCCLUSION. AFTER. ISOTONIC GROUP
.7.030 1.840 5,900 9.310 4.490 MEAN =  5.714 STD DEV =,  2.793
| CALF EXCESS BLOOD FLOW. ARTERIAL OCCLUSION. BEFORE. ISOMETRIC GROUP
J6.010 12,7907 8.230  7.130 0,000 MEAN =  11.040 STD DEV =,  4.121
"7 CALF EXCESS BLOOD FLOW. ARTERIAL OCCLUSTION. AFTER, ISOMETRIC GROUP
. \71.070 8,690 9.260 8.050  0.000 _MEAN = = 8,267 STD DEV =, 0.939

5.

ARM EXCESS BLOOD FLOW. ISOMETRIC EXERCISE. BEFORE. ISOTONIC GROUP

670 5,690 7.950 T3.700 28.070 MEAN = 16.216 STD DEV =,

" ARM EXCESS BLOOD FLOW. ISOMETRIC EXERCISE. AFTER., ISOTONIC GROUP

_[7.410 18.250 3,060 1,090 12.750  MEAN =  8.512 STD DEV =, T.050

Lﬂﬂ}ARM_ﬁXC&SS@ELQDQYFLDW. ISOMETRIC EXERCLSE. BEFURE. ISDMETRIC GROUP“A“ S
0.200 20.700 2.220 22.450 0.090 MEAN = 16,392 STD DEV =, 9.497
“TARM EXCESS BLOOD FLOW. ISOMETRIC EXERCISE. AFTER. ISOMETRIC GROUP

.18.920 0.980 0,240 1,400 0,000  MEAN =  2.885 STD DEV =,  4.052 _

" CALF EXCESS BLOOD FLOW. ISOMETRIC EXERCISE. BEFORE. ISOTONIC GROUP
1.320 0.960 « 170 0.560 0.090 MEAN = 1.420 STD DEV =, 1.604

"7 CALF EXCESS BLOOD FLOW. ISOMETRIC EXERCISE. AFTER, ISOTONIC GROUP 7

wmﬁ 570 l. 039 7.290 Owg§0 'WQ:}QD MEAN = 2:§66 STD DEY“=: N 3 L&?—mwu

o QA;F EXCES§ BL.OGD FLQﬁ:_ISDMETRIC EXﬁRCISE. BEEQEE. ISDMETRIC GRDUP o
0.370 5.010 6.700 0.570 0.000 MEAN = 3,162 STD DEV =, 3.186

T TTCALF EXCESS BLOOD FLOW. ISOMETRIC EXERCISE. AFTER. ISOMETRIC GROUP

75.190  0.000 1.860 0.310  0.000 MEAN =  2.453 STD DEV =, _ 2.494

. _ARM EXCESS BLOOD FLOW. ISOTONIC EXERCISE. BEFORE. ISOTONIC GROUP o

2J5.050 140,600 112.120 164,830 181, 870 MEAN ? 164, 894 STD DEV =y C 42,668

*ﬁ_'KKMNEXCESS,BLGDD FLOW. ISOTONIC EXERCISE. AFTER. ISOTONIC GROUP

W)?:@lo 12§;170 8@.050 63.310 llé.OOmewwwﬁﬁéN = 9?.148 STDWPEV =g 25.%§§

,__ARM EXCESS BLOOD FLOW. ISOTONIC EXERCISE. BEFORE. ISOMETRIC GROUP

1;3 200 207.380 90.270 100.050 0.000 MEAN = 130.225 STD DEV =, 53.258

14.618
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) 0'

CALF EXCESS

180 31.070

Page 11 .

' ARM EXCESS BLOOD FLOW.
108,350

55.740

CALF EXCESS
620 16.350

" CALF EXCESS
000 23,190

'BLOOD FLOW.

31.560

ISOTONIC EXERCISE. AFTER.

0.000  MEAN

78.260 84.820

MEAN =

0.000 42,930 38.110

BLOOD FLOW.

FLOW. ISOTONIC EXERCISE.
0.000 37.470

43.870 MEAN

AFTER.

BLOOD FLOW.
34,880

0.000 _ MEAN =

ISOTONIC EXERCISE.BEFORE.
48.572 STD DEV =y

43,577 STD DEV =,

TSOTONIC EXERCISE.BEFDRE.

ISOMETRIC GROUP
81.792 STD DEV =,

21.646

22.928

1SOTONIC GRGUP

ISOTONIC GROUP

24.970

6.024

ISOMETRIC GROUP
29.877 STD DEV =,

) CALF EXCESS BLOOD FLOW. ISOTONIC EXERCISE. AFTER. ISOMETRIC GROUP )
70.000 5.020 30.870 29.790 0.000 MEAN = 21.893 STD DEV =, 14.623
/ -~ -



_BASIC DATA FROM TABLE 7. VENOUS COMPLIANCE (REST)_

0.354

CALF_VENOUS COMPLIANCE. REST.
0.464

0.304

S 0.386

ARTERIAL OCCLUSION.
0.000 MEAN

BEFORE.

ISOMETRIC GROUP
0.377 STD DEV =,

0.067

CALF VENOUS COMPLIANCE. REST.

" ISOMETRIC EXERCISE.

"AFTER.

' _ARM VENOUS COMPLIANCE. REST. ARTERIAL OCCLUSION. BEFORE. ISOTONIC GRGUP )
0.618 0.736 0.582  0.420 0.332 MEAN = 0.538 STD DEV =, 0.161
TTARM VENOUS COMPLIANCE. REST. ARTERIAL OCCLUSION. AFTER. ISOTONIC GROUP

..0.600  0.642 0.418 0.414 0.332 MEAN =  0.481 STD DEV =, _ 0.133
___ARM _VENOUS_COMPLIANCE, REST. ARTERIAL OCCLUSION. BEFORE. ISOMETRIC GROUP
0.624 0.368 0.356 0.392 0.000 MEAN = 0.435 STD DEV =,  0.127

“ARW VENOUS COMPLIANCE. REST, ARTERTAL OCCLUSION. AFTER., ISOMETRIC GROUP
0,710  0.298 0.430 0.388 0,000 (MEAN = 0.456 STD DEV =,  0.178

.| CALF VENOUS COMPLIANCE. REST. ARTERIAL OCCLUSION, BEFORE. ISOTONIC GROUP L
0.460 0.328 0.398 0.362 0.326 MEAN = 0.375 STD DEV =, 0.056
| CALF VENOUS COMPLIANCE. REST. ARTERIAL OCCLUSION. AFTER. ISOTONIC GROUP

©]0.334 0.268  0.410 0.304 0.234 MEAN = _0.310 STD DEV =,  0.067

CALF VENDUS COMPLIANCE. REST. ARTERIAL OCCLUSION. AFTER. ISOMETRIC GROUP
0.216 . 0.414  0.234 0.227 0.000 ~~_ MEAN = ~~ 0.273 STD DEV =,  0.094
~ ARM VENQUS COMPLIANCE. REST. ISOMETRIC EXERCISE. BEFORE. ISOTONIC GROUP
0.618 0.736 0.582 0.420 0.333 MEAN = 0.538 STD DEV =, 0.161
" ARM VENQUS COMPLIANCE., REST. ISOMETRIC EXERCISE. AFTER. ISOTONIC GROUP
0.600  0.642  0.418 0.414 0.332  MEAN = 0.481 STD DEV =,  0.133
' ARM VENOUS COMPLIANCE. REST. ISOMETRIC EXERCISE., BEFORE. ISOMETRIC GROUP
0.624 0.368 0.356 0.392 0.000 MEAN = 0.435 STD DEV =, 0.127
""ARM VENOUS COMPLIANCE. REST. ISOMETRIC EXERCISE. AFTER, ISOMETRIC GROUP
. 0.710 0.298 0.430 0.388 0.000 ~ MEAN = = 0.456 STD DEV =,  0.178
~ CALF VENOUS COMPLIANCE. REST, ISOMETRIC EXERCISE. BEFORE. ISOTONIC GROUP
0.460 0.328 0.398 0¢362 0.326 MEAN = 0.375 STD DEV =, 0.056
" "7 CALF VENOUS COMPLIANCE. REST. ISOMETRIC EXERCISE. AFTER. ISOTONIC GROUP
0.334 0.268 0.430 0.304  0.234 MEAN =  0.314 STD DEV =, 0.075
| _CALF VENOUS COMPLIANCE. REST., ISOMETRIC EXERCISE. BEFORE. ISOMETRIC GROUP
+ 10354 0.464 0.304 0.386 0.000 MEAN = 0.377 STD DEV =, 0.067

TISOMETRIC GROUP

_|0.216  0.414 0.234 0.194 0,000 MEAN =  0.264 STD DEV =,  0.101
_ . _ARM VENOUS COMPLIANCE. REST, ISOTONIC EXERCISE., BEFORE. ISOTONIC GROUP
0.618 0.736 0.582 0.420 0.333 MEAN = 0.538 STD DEV =, 0.161
. ya L .
ARM VENOUS COMPLIANCE. REST. ISOTONIC EXERCISE. AFTER. ISOTONIC GROUP
_10.600 0.642 0.418 0.414 0.332  MEAN ﬁmwwvﬂ 481 STD DEV =, 04133
___ARM VENOUS COMPLIANCE. REST. ISOTONIC EXERCISE. BEFORE. ISOMETRIC GROUP
0.624 0.368 0.356 0.392 0,000 MEAN = 0.435 STD DEV =, 0.127



C0.710 0.298 T 0.430 0.388 0,000 MEAN = 0.456 STD DEV =, 0.178
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ARM VENOUS COMPLIANCE. REST. ISOTONIC EXERCISE, AFTER. ISOMETRIC GROUP

~CALF VENDUS COMPLIANCE. REST. ISOTONIC EXERCISE. BEFORE. ISOTONIC GROUP

0.460 0.328 0.398 0.362 0.326  MEAN = = 0.375 STD DEV =, _ 0.056  _

CALF VENOUS COMPLIANCE. REST. ISOTONIC EXERCISE. AFTER. ISOTONIC GROUP

0,334 7 0.228  0.410 0.304 0.234% MEAN = 0.302 STD DEV =, 0.075

TCALFTVENOUS COMPLIANCE. REST. ISOTONIC EXERCISE. BEFORE. ISOMETRIC GROUP ~

CALF VENOUS COMPLIANCE., REST. ISOTONIC EXERCISE. AFTER, ISOMETRIC GROUP

0,216 0.414  0.234 0.194 0.000 MEAN = = 0.264 STD DEV =y 0,101

v

e R : v 3
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- BASLC DATA FROM TABLEY CTD. VENOQUS COMPLIANCE (EXERCISE) o e

ARM VENOUS COMPLIANCE. EXERCISE. ARTERIAL OCCLUSION. BEFORE. ISOTONIC GROUP

‘o 446  0.496 0.505 0.348 0.319 MEAN = 0.423 STD DEV =, 0.085

ARM VENDUS COMPLIANCE. EXERCISE. ARTERIAL OCCLUSION. AFTER. ISOTONIC GROUP
_0.679 0.648 0,488 0.458 0.355 = MEAN = . 0.526 STD DEV =, 0O.136

ARM VENOUS COMPLIANCE. EXERCISE. ARTERIAL OCCLUSION. BEFORE.ISOMETRIC GROUP

0.601 0.373 0.418 0.396 0.000 MEAN = 0.447 STD DEV =, 0.104

" [TARM VENOUS COMPLIANCE. EXERCISE. ARTERIAL OCCLUSION. AFTER. ISOMETRIC GROUP
D.658  0.269  0.500  0.271  0.000 MEAN =  0.424 STD DEV =, 0,190

CALF VENOUS COMPLIANCE., EXERCISE. ARTERIAL OCCLUSION.BEFORE. ISOTONIC GROUP

<436  0.351 0.411 0.410 0.330 MEAN = 0.388 STD DEV =, 0. 045

CALF VENOUS COMPLIANCE. EXERCISE. ARTERIAL OCCLUSION. AFTER. ISOTONIC GROQUP
b.446 0,270 0.376 _ 0.318 _ 0.259 _ MEAN = 0.334 STD DEV =, _ 0.078

CALF VENOUS COMPLIANCE. EXERCISE. ARTERIAL OCCLUSION.BEFORE.ISOMETRIC GROUP
P.B?B 0.473 0.304 0.395 0.000 MEAN = 0.386 STD DEV =, 0.070

" CALF VENOUS COMPLUIANCE. EXERCISE. ARTERIAL OCCLUSION. AFTER.ISOMETRIC GROUP
0,205 0.434  0.253 0,243 0.000  MEAN =  0.284 STD DEV =, 0.102

ARM VENOUS COMPLIANCE. EXERCISE. ISOMETRIC EXERCISE. BEFORE. ISOTONIC GROUP
«758  0.503  0.546  0.443  0.324 MEAN = 0.515 STD DEV =, 0.160

ARM VENQOUS COMPLIANCE, EXERCISE. ISOMETRIC EXERCISE. AFTER, ISOTONIC GROUP
803 0.519 0.543 0.398 0.333 ~  MEAN =  0.519 STD DEV =, 0.181

ARM VENOUS COMPLIANCE. EXERCISE. ISOMETRIC EXERCISE. BEFORE.ISOMETRIC GROUP

o764 0.440 0.355 0.408 0, ooo  MEAN = 0.492 STD DEV =, 0,185

M VENOUS COMPLIANCE. EXESRCISE. ISOMETRIC EXERCISE. AFTER. ISOMETRIC GROUP
5...0.350 0.503 0.340  0.000 ~ MEAN = = 0.514 STD DEV =,  0.245

CALF VENOUS COMPLIANCE, EXERCISE. ISOMETRIC EXERCISE.BEFORE. ISOTONIC GROUP
L4417 0.2807 0,376 0.393 0.296 MEAN =  0.357 STD DEV =,  0.068
“j“CALFMVENOU§_COM?EYKNEEI”EXEREISE;’ISDMETRiCﬂEXERCISE:“KFTEET”TSUTOQiE”GRDUPM"FM
_Je420 0,236 0,340 0,315  0.248 - MEAN = 0.312 STD DEV =,  0.075

CALF VENOUS COMPLIANCE., EXERCISE. ISOMETRIC EXERCISE.BEFORE.ISOMETRIC GROUP.

+291 0,473 0.275  0.313  0.000  MEAN = 0.338 STD DEV =, 0.091

4 CALF VENOUS COMPLTANCE. EXERCISE. ISOMETRIC EXERCISE. AFTER.ISOMETRIC GROUP

nizlﬁgmw_gléﬁb 0.224 0.284 0.000  MEAN = 0.269 STD DEV =, 0.089
___ARM VENOUS COMPLTIANCE. EXERCISE. ISBTONIC EXERCISE. BEFORE, ISOTONIC GROUP

L7170 0.467 0.751 0.456 0.438 ~  MEAN = 0.576 STD DEV =, 0.;69

" ARM VENOUS COMPLIANCE. EXERCISE. ISOTONIC EXERCISE. AFTER. “ISOTGONIC GROUP
e 736 0.171 0,575 0,345  0.415  MEAN_ s 0.448 STD DEV =, 0. 217

ARM VENQUS COMPLIANCE. EXERCISE. ISOTONIC EXERCISE. BEFORE. ISOMETRIC GROUP

1,009 0,500 0.369 7 0.408 0.000 ~TMEAN = 70,571 STD DEV =, 0.297

b
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MRM VENQUS COMPLIANCE. EXERCISE. ISOTONIC EXERCISE. AFTER. ISOMETRIC GROUP

.863 0.321 0.575 0.359 0.000 " MEAN = 0.529 STD DEV =, 0.249
i

CALE VENOUS COMPLTANCE. EXERCISE. 1SOTONIC EXERCISE. BEFORE. ISOTONIC GROUP ™~
.543 0.201 0.085 0.313 0.275 ~ MEAN =  0.283 STD DEV =, 0,169

CALF VENOUS COMPLIANCE. EXERCISE, ISOTONIC EXERCISE. AFTER., ISOTONIC GROUP

.326 0.140 0‘129 0.165 0.328 MEAN = . 0.218 STD DEV =, 0,101

CALF VENOUS EDMPLIANCé:"EXERETEE:mTSbTGNfC”fXERCISE;“BEﬁdRE:i§0ﬁéT§YCW§§OGPWHMWW
.000  0.516 0.311 0.130 0,000 MEAN = 0.319 STD DEV =, 0,193

ICALF VENOUS COMPLIANCE. EXERCISE,. ISOTONIC EXERCISE, AFTER, ISOMETRIC GROUP

bOO 0.415  0.190 0 léégm 0,000 W'I‘MEANVE ) 0 ,257 STD DEV =, 0.138
// - -~
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APPENDIX II

Tables and graphs of arm blood flow measure-
ments and group averages before and after Arterial
Occlusion, comparisons before and after training.

Blood flow.in.milliliters/100 milliliter
arm < minute

Time in minutes

Graphs; Abscissa, tine
Ordinate, blood flow

Group D is isotonic conditioning group
S is isometric conditioning group

iiuscle Training and Blood Flow

.i. Xaneko, R. F. Valters, & L, D, Carlson
Final zeport LG 05-004-026

Pages 16 to 32



" AVERAGES FOR ARM BLOODFLOW--AQ--BEFORE TRAINING=-GROUP=D

INDIVIDUAL

- TIME

0.50 MIN

1,00
1.50
200
250
_3.00 _
350
4.00

4,50
5.00

Ed
s

1

2.14

2.30

 2.60

260

2.75

215

0.25 MIN  18.20

0.50
1.00

1.50

. 2000
2.50
3.00
4,00
5.00
6.00
7.00

8.C0

9.00
10.00

5.51
2.60
2.14

1.84
2.30

2.60
1.99
1.84
1.99
1.99

1.84
2.30

530

— T G

2.75
o 2.91

“1egg ™

2

4,40
5.21

4,83
5.70
T 5,52
5.97

6480
7.10
6.51

27.80
16,40
9.50
7.80
5,40
5.68
7440
6.52
6.68
7.95
6.81
5.95
7.66
6452

3

PR

 CONTROL PERIOD

-~ 3.10

2465

3.57

2+.41

- 2.65

6.50

C2.42

2.76
2.76
3,22
3.22
2.65

16.50
12.70
3.80
2.65
2.53

2.53
4.25
3.22
3.34
3.22

2.53

3.00
2.88

2.94

2.40

2.172

2.83

2.83

2.40
2.50

2.50

" AFTER ARTERIAL OCCLUSION

20.30
17.00
10.70
5.79
3,82

3.49
2.40
2.95
2.62
2.40

T

2.73 -
2+51

2.84

2.50

3.04

T

____Page 17

g

MEANTT

'STD DEV

T2.817

292
3.04
3.04
2092

3.16

3.28

- 3.212

3.064

3.04  3.248  1.013

3.234

T 3.376

3.440

3.618

T 3.122

3+546

1.234
1.408
TT1.2287

R T Pt

1.423

3,04 3.598 7 1.627

1.803
T 1.908
1.676

20.10
11.40
4.80

4,68

4457

4,57

3.28
3.75
3.75

3.75

3.75

3.04

3.04

3.51

20.580
12.602
6.280

aels

3,632
3.860
3.782
3.688
3.930
3.634
3,298
3.654

3.714

3.450

4,323
4,624
=T 3,598
2.319
1.455
"1e439
2.022
1.791
1.812
24346
1.904

2.291
1.741

T

// -~



—§N5¥VfDUAL“MW‘”“

T TIME

_1.00____
12200

AVERAGES FOR

10,50 MIN

1

3.32
345

2.83
2.95

3.12

P

st
3.12

275

3

4

760NTR¢L PERIOD

2.92
3.43
3.56
3,05

2.52

.. 2452

2.87
2452

oo

RO

3.73
3.62.

AQ ARM BLOOD FLOW--GROUP=D-~AFTER TRAINING

CMEAN

30092
3484 3.272  0.492

3.222

2,978

0.4C6
0.412

“sT0 DEV T

ST T

2.50 2.83 2.87 3.30 2,87 3.95 3,164 0.480
S 23600 2483 2,50 3.05 _ __2.64__3.84 _2.972 _ 0.527
13.50 2.22 3.00 2.79 2.64 4417 2.964 0.732
4400 __ 258 2.75  3.30  2.52  4.38 _ 3.106 Q.776
4,50 2.70 2.75 2.67 2.52 4.17 2.962 0.681
15400 3.08  2.87 2.67 _ 2.817 3.84 3.066  0.456
_ APTER ARTERIAL OCCLUSION
1 0.25 MIN 23,40 18,00  21.80  17.70  15.10 19,200  3.350
0.50 7.75 5.25 13.20 15.30 5.92 9.484 4,507
L 1.00 4,18 3,38 7.61 8465 4,50 5,664 2.317
1.50 . 4,56 2.63 4.57 5.75 3.62 4.226 1.169
L2600 3.32  2.87  _4.19 _ 3.84  3.95  3.634  0.532
2.50 2.70 2.87 3.94 3.36 3.73 3.320 0.534
o] 3.00  2.83 2,87 4,19  3.72  3.62 3,446  0.585
| 4,00 2.96 2.12 4,32 3,23 3.34 3,194 0.790
5,00 2,46 2,62 4 44 2.52 3,18 3,044 0,831
6.00 2.34 2.37 3.68 3.11 3.07 2.914 0.565
Wiy?.oomwwwwmw_wz.7oww, 2.62 4,18 2.28  2.T4__ 2.904  0.736
"'8.00 2.46 2.50 3.17 2.52 3.61 2,852 0.516
L 9.00 2,46 2,62 3.68  2.64  2.85  2.850  0.484
[10.00 2.83 2.62 3.55 2.04 2.74 2.756 0.540
5 7 _



~ AVERAGES FOR AO ARM BLOOD FLOW--BEFORE TRAINING--GROUP=S

INDIVIDUAL 6 7 8 9 MEAN STD DEV
TIME CONTROL PERIOD B
0.50 MIN 2.17 2.23 2.44 1.99 T 24207 0.186
11,00 2.17 2,23 2.21  1.70 2.077 0,253
1.50 1.98 1.61 2.44 1.99 2.005  0.340
| 2,00 2.17 2.36 1.97 2.41 2,227 0.200
2.50 72426 174 2.21  2.41 = 2,155  0.289 T
3.00 1.60 1,98  1.97 2,10 2,062 - 0.460
3.50 1.79 1.74 2.09 2.84 2.115 0.507
4,00 i 2,26 1l.74 1.97 2.12 2.022 0.222
4.50 2.08 1.99 1.97 2.26 TT2.075 T T 0.132
5.00 2426 2.23 1.97 2,12 24145 0.131
AFTER ARTERIAL OCCLUSION
- 0.25 MIN  21.70 22.30 17.20 18.70 19.975 2.430
0.50 14.00 10.20 10.40 14.30 1 12.225 0 2.228
_71000 8.10 3.10 5.60 4.‘90 o 50300 7 20128
1.50 3.96 1.99 3.37 3,26 3.145 0.829
2.00 3,02 1.6 2.90 2.98 ) 24627 0.680
2.50 2.45 1.74 2.90 3,98 2.767 0.939 i
3,00 2.92 2.73 2.67 2084 2.790 0.112
4,00 2.08 1.74 2.67 2.41 2.225 0.404
1 5,00 3.01 1.99 1.97 2.41 2+345 0.488
6.00 2.08 2.36 1.74 2,69 T 2.217 7 0.404
7.00 1.98  1.99 2.20 2,69 24,215  0.333
8.00 2.17 1.99 2.09 2.69 26235 0.312
. 9.00 2.26 1.49 1,86 2.55 2,040 0.463
10.00 1.70 1.99 1.97 2.41 2.017 0.293
Va -



INDIVIDUAL 6

TIME

2.32
2.32__
2.32
_.2.08
3.01
266
3.13
L3613
2.43
2,43

0.50 MIN
' 1.00
1.50
| 2,00
2.50
.3.00
3.50
4,00
4,50
5.00

{ 0s25 MIN 29.70

0.50 13.90
k.00 5.70
L1200 3.60

2.50 4.30

3.00 3,25

4,00 3.36

15,00 1.74

6.00 2.09

~ 17,00 0 2.20

8.00
9.00
10.00

2.32
1.85
2.09

7

3,75

4.60

4024

0.00

4,12

448

4,24

4.12

4.85

3.63
" AFTER ARTERIAL OCCLUSION
21.80

T 16.50
4,48

2.90

3.51

2.40

3,15

2.78
2.78
3.03
2.42
3,03
2.90
2,90

" AVERAGES FOR AD ARM BLOOD FLOW--GROUP=S--AFTER TRAINING
, . g g e

‘ CQNTROL PERIOD

308

3.90 242

s

__ . __Page 20

 MEAN  STD DEV

 0.664
1.123

T 2.892
3,310

2.84
3431
3.20
L2172

3.08
3.08
2.60
284

2.18
©2.06
. 2.06

2.06

2.30
2.66

254

2.895
2.643

0.941
0.621

0.845
1.043

- 3.097
2,980

2.54

3.127
. 3.217

3.045

2.890

0.891
_0.638
1.210

. 19.90
12.80
4,85

5.10

3,78

2.84

3,08

2.48

2.25

2.84

2.48

2.36

2.36

2.60

18460
12.60

4,72
3,51
3.38
1 2.66
2.54

2,42

0.521

22.500 4.9717

4485

T 1l.794
0.517

13.950
4,970

3.87
3.03

2.66
2.66

2.30

0.961

0,164
0.816

0.188
0.445
C.470
0.406
0.190
0.326

- 0.430
0.339

4,222
s 34690
3.142
3.247
3.000
_2.357
2,655
. 24440
2.562
. 2+352
2,502

@
e o
s
L -~




AVERAGES FCR CALF BLOOD FLOW-AO~BEFORE TRAINING-=-GROUP=D
| INDIVIDUAL 1 2 3 4 5 MEAN STD DEV
TIME CONTROL PERIOD
| 050 MIN 4,65 2.93 4,20 2.53  3.68  3.598  0.875
1,00 4,33  2.81 3.12  2.45 3.60 34262 0,731
1.50 3.88 2.70 3.95 3.06 3.41 3,400 0.534
2,00 4,10 2.84 3.60 3.06 3.41 3.402 0.490
T2.50 3.98  2.70 3,36  2.45 73,2377 773,144 T 0.598 7
3,00 3,88  2.34 3,60 3,17  3.68 3,334  0.613
3.50 3.65 2.46 - 3.60 3.27 3.33 73,262 0.418
| 4.00 3.88 3.28 3.83 3.27 3.41 3.534 0.299
4.50 3.88 3.28 4,32 3.17 '3.68  3.666  0.466
5.00 4,33 2.46 4.32 3.48 3.68  3.654  0.768
AFTER ARTERIAL OCCLUSION
| 0.25 MIN 25,10 16.60 21.60 1640 16,20 19.180 4,005
0.50 19.10 10.80 16.80 11.80 7.91 13.282 4,567
1.00 6,73 5.28 6295 9.70 6.12  6.956  1.665
1.50 4,80 5.15 3.95 6.55 5.95 5,280  1.010
| 2.00 3,76 3.15 4,07 4,22 3,42 3,844  0.311
2.50 3.41 3.28 3.83 3.80 3.06 3.476 0.334
. 3.00 3.88 3.28 4,56 3.48 3.24 3.688  0.549
4,00 4,00 3.51 3.83 3.59 2.88 3.562 0.428
5.00 3.42 3.28 3.36 3.06 3.24 3.272 0.138
6.00 3.18 2.81 3.48 3.16 3.06 3.138 0.241
_7.00 S 3.18 2,93 3.36 3.38 3.06 3,182  0.193
8,00 3.30 2.70 3.48 3.38 2.97 3.166 0.323
- 9.00 3.30 2.70 3.36 3.48 3.15 3.198 0.303
10.00 3.65 2.93 3.48 3.69 3.06 3.362 0.347
,,/ -
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" AVERAGES FOR CALF BLOOD FLOW-AO-AFTER TRAINING--GROUP=D

 INDIVIDUAL 1 2 3 4 5 MEAN  STD DEV

TIME CONTROL PERIOD

0.50 MIN 1.98 2.60 3.02 2.83 3.68 2.822 0.619

1.00 2.08 250  2.48  2.72 2055 20466 0.236
- 1.50 2.18 2.00 3.02 2.52 2+.93 2.530 0.448
_ 12400 1.98 2,00 2.48  2.02 = 2.83 _ 2.262 _ 0.380
- 2.50 2.08 2.30 2.81 2.62 2.73 2.508 0.308
O— 30 00,,,- e st e 1. 68‘~ 2.50 e e 2 94 P 2 b 2 e 3 '.2 1‘,....._”%._-,2»‘,59O,__,..M.W_.O *5 80 R

3.50 2437 2.40 2.15 2052 3.21 2.530 0.403
4000 2.28 240 2.05 2442 3.2 | 2.472 _ 0.438_

4,50 2.08 2.40 1.94 2.42 3.40 2.448 0.571
2500 178 2460  1.94 2042 3.30 2.408 0.601

AFTER ARTERIAL OCCLUSIONA

1 0.25 MIN _ 15.00 9,70  20.80 16,10 _ 18,10  15.940 4,127
0.50 4.26 2:40 4,96 " 10.10 B.12 5.968 3,097
11.00 2,76 2.20  3.88  7.70  5.20  4.348 2,198
H 1050 2;48 2:20 2005 5.25 3.78 30152 1.357
_|.2.00_ . 2.18 __ 2.50  2.26 2,60 3,40 2.588____ 0.485
" 2.50 237 2.60 1.94 1.80 ~ 3,40 2422 0.634
3,00 2.18 2.80 2.80 2.10 3.30 2.636 0,497
i 4,00 248 2.60 2.59 2.80 3.30 20154 0.326
! 5.00 2.18 1.70 2.37 2,60 3.40  2.450  0.626
6.00 2.7 1.80 270 2.60 3.87 2.748 0.739
7,00 1.78 1.80 1.84  2.20 3,50  2.224 ___ 0.734
! 8,00 2.08 2.20 2:48 2.20 3.40 2472 0.539
9,00  2.28 1.70 3,02 2.20  2.74_ 2.388 - 0.511

Llo.oo 1.88 1.80 2.37 2.20  3.30 2.310 " 0.600

s
- ~




INDIVIODUAL 6
e

i 1.00
1.50
| 2,00
2.50
_.3.00_
3.50
4,00
4,50
5.00

23,20
3.68
. 3.28
3.58
3.87

3,28
 3.87

3,68
3.68

22,50
14.30
9.60
6.40
4.26

1 0.25 MIN
0.50
‘1.00
1.50
2.00_ -
2.50
3.00
4.00
1 5.00
6.00
7,00
8.00
' 9.00
ﬁo.oo

3.97
4,45
3.87
3,29
3,10
3.58
3.87
4.07

"~ AVERAGES FOR

3,200
5,22

5,22

AFTER

4,07

CAKF"BLOUD"FLGH-AU—BEFDRE”fﬁhrNrN€1$CRdGﬁES

1 8 9  MEAN  STD DEV

CONTROL PERIOD S

5.02

T T 1.345
1.429

3.240
3.310
3.477 1l.436
3,400 1.504
TT3L437 T T 1.16T
_3.675  1.431

3,405 T1.321
3.625 1.380
3,555 T 1,432 7

3.605 1.305

2.98
3,06

3.06

2.86

3.06 T~
e e 3,.- 2 7 e o e e
3.06
3.06
3.17
3,27

1.76
1.76
1.86
1.96
2.16
2.06

2.06
2.16
1.96
2.16

5.31
4,95
5.50

5.41
5.41
5.31

ARTERIAL OCCLUSION

19.725 4,715
TTT11.867 0 73,750
6.152 2.851
4,617  2.037
4,052 1.539
3,857 1.756
3,807 1.769
3.447 1.579
3,140 1.221
'2.870 1.207
2.895 1.178
72,992 1.328 7
3.085 1.474

3,182 1.453

22.40
14.90
7.38
6.35
6.15
6.25
6425
5.13
4.48
4.39
4,57
".76
4,76

12.70
6.67
3.63
2065
2.94
2.35
2.55
1.96
2.06
1.86
2‘06
1.67
1.67
1.86

21.30
11.60
4.00
3.07
- 2.85
2.76
2.46
2.25
2.15
1.94
1.94
2.15
2.04
2.04

e -



1

- UTIME

§N01VIDUAL"

6

7

8

o T

10450 MIN

©2.61
2. 61

1 1.50
2.00

0.50
1.00

2.50
3.00
4,00
5.00
6.00

8.00

10.00

1 0.25 MIN

17,00 .
9.00

2.42
..2232
2,70

.. 261

2.51
2.70

12.40

2.70

3.28
3‘00
2‘90
2.90
2.90

2.71

3.10

e B0b2

2,70

16.20

2.90

2.90

_ . he52

4e45

2090

e
4635

4,95

4495
4,78

4.95

4.78

AFTER ARTERIAL OCCLUSION

20.40

8.51
5.62
4.95

5.20
4.85
3.57
4,50
4.85

4,60
4.08

3656

3.83

5.20

1.50
. 1.50
1.69

1.50

1.60

1.69
1.69
1.60
1.78

12.00

582

2.68

2.54
2.35
1.88
2.35
2.44
2.25
1.97

- 2.25
2.44
1.97
2.06

1.60

T

_2.95

" AVERAGES FOR CALF BLOOD FLOW-AO-AFTER TRAINING--GROUP=S

CONTROL PERiODV__

_Page 24

- MEAN  STD DEV

2,622 1.010
20852  1.175

2.18
_2.178

2.43
2043

2.78

2.69

2.95
2.81

18,10
8.50

218

3.04
3.04
3.12
2.60
2.78

S2e18

2.60

2,95

3.30

2 3.04

2.69

2.960 1.402

2.887  1.473
2,877 1.352
2,790 1.234

2.982 1.391
. 2.830 1,203

3.007 1.319

2.955 1.118

1€.675 3.558

8.807

. 4.012
3.242
3.372
3.350
3,310

3.007
3,062

3.125
3.132
2.957
_2.780

2.985

2,709
1.299
1.143
1.254
1377
1.074
0.47C
0.994
1.222
~1.018
0.756
0,655
Q.1727

ya -
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APPENDIX III

Tables and graphs of arm blood flow measure-
ments and group averages before and after isometric
exercise, before and after conditioning period.

Blood flow in milliliters/100 milliliter
arm - minute

Time in minutes

Graphs; Abscissa, time
Ordinate, blood flow

Group D is isotonic conditioning group
€ is isometric conditioning group

;i, Xaneko, R. F. Walters, & L. D. Carlson
Final Report HGR 05-004-025
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INDIVIDUAL 1

2

3

4

" AVERAGES FOR ARM BLOODFLOW-ISOMET--BEFORE TRAIN,=-GROUP=D =

e e

MEAN T STD DEV

2+91
2.14

2.30
230
2.60
260

2+15

2415

2.75
2.91

' 0.50 MIN
*;l,OOW_
71450
2.00
172.50
_.3.00 _
3,50

| 4,00
4,50
500

0.25
0.50
1,00
11.50

1 20.50
22.00
13.30
12.40

MIN

2.00
2.50

6.90
5+35
4,60
3,83
5.03
3.83
337
3.22
3422

, 3,00
j4.oo
' 5,00
6.00
| T.00
| 8,00
» 9.00
110.00

_6.60

4,40

5.21
4,83
5.70

© 5.52

5.97

6.80
7.10
6.51

AFTER ARTERIAL OCCLUSION -

14.50
11,05
9.51
7.10

6.80
1’.78
4,26
4,40
3.83

3.97
3.69
3.83
4.96

6.50

4,83

CONTROL

3,10

2.65

3,57

2.41
2.65
2,76
2.76
3,22
3,22
2.65

PERIOD

2.40

2.72
2.83
. 2.83
2.40
2.50
2.50

8.52
T.61
6.92
4,38
4.03

3,10

2.65
2.53
2.42
2.07
2.65

3.15

2.07
2.65

8430
7.97
3.71
3.06

3,06
2.73
2.40
2,40
2.73
1.74
2040
2.18
2.40

5ga

2.50

2.94

2c4p T

2.92

3,06

3.04

3,28

..3.04
3.04
2.92

g a—
__3.16

BT N

©3.376

3.212
3.064  1.234
3,248  1.013

3,234 1.408
"1.228
3.440  1.423

3.598 1.627
3.618  1.803
3.722 E

3.546

110,55
14,05
9.85

6.10

T1.73

1.02
5.39
5.27
3.51
4.22
3.75
4.33
3.87

7002

12.474
12.536
8.658
6.608
50250
5.244
4,506
3.836
3,664
C 3.434
S 3 . 282 b s
3,272
3.126
3.420

5.130

3,578
3.592
1.900

1.851
1.318
1.254
1.125

1.052
00545

1 0.996
1.030

- 5.899

2 aa
1.676

ooy T

e -

IR



__1.00
. 1450
| 2.00
2.50
3.00

CTINE
' 0.50

 AVERAGES FCR

 INDIVIDUAL

1

ARM BLOODFLOW-~ISOMET--AFTER TRAIN.--GROUP=D

» 3 ‘.4‘,M¢WH_H5M¢~.WWEEAN-

,-wST,D_DEV‘ .

Miﬁmuum”

2.83

2495

2.83

1 3450
| 4.00

4.50

0.50
1.00

. 2400
2,50

4,00
6.00
8.00
10,00

0.25 !

1.50

L T1.00

23600
_5.00

9.00

2.22
2.70

9.60
6,40
4.93

3.33
2.58
2045

2.58

2.46
2.83
2.34

2634
2.58

3.32
3,45

2,83

3.33

2458

3.08

_1z.80

CONTROL PERIOD

2.75  2.92  2.52  3.95  3.092
_3.12 . . 3,43 ____ 2.52 3.84 3,272

3.12 3.56 2.87 3.73 3.222
2.75 3,05 = 2452 @ 3,62 @ 2.978
2.87 3.30 2.87 3.95 3.164
2,50 3,05 2064 __3.84___ 2.972
3.00 2.79 2.64 4.17 2.964

275 0330 2452 438 3.106

2.75 2.67 2.52 4017 2.962

2.87 . 2.67  2.87 __ 3.84 3:99@.;"‘_,‘

AFTER ARTERIAL OCCLUSION

B U —

10.50  11.80  4.83  9.65 9,916
13.00 11.40 3.24 9.55 9.358°
9,00  T.72  2.88  7.90  6.780
9.75 ©  9.15 - 2.40 7.25 6.696
5.62  T.35 3,36  5.86 5,104
5.25 7.35 2.76 5.55 4.848
3.87 5.84 2.28 5.43 4,000
3.37 5.84 2.76 4.66 3.816
3.50 5.32 3.24 4,10  3.748
3.62 4.44 2.76 4.17 3.490
3.00 5.78 2.64 3.55 3,560

3.00 4,32 2.52 3.00 3,036

2.62 4,06 2.60  3.33 1 2.990

2.50 4,06 2.63 3,07 2.968

T 0.480

1.842
1.614

0.562

0.492

0.406
0.412
0.527
0.732
0.776
0.681

0.456

3.088

35707 T

20368

“Seos1

1.737

1.413
1.034

- 0.862

1.287
0.775
0.762
0.649

//




" TAVERAGES FCR ARM BLOODFLOW~ISOMET--BEFORE TRAIN.--GROUP=S

INDIVIDUAL 6 T 8 9 7 TTMEANT U STD DEV

T TIME CONTROL PERIOD

T0.50 MIN 2217 2.23 0 2444 1.99 7 2,207 0.186
1.00 2.17  2.23 2.21 1.70 2.077 0.253

1.50 1.98 1.61 2.44  1.99 2.005 0.340
12.00 _2.17 2,36 1.97 2.41 2.227 0.200
2.50 2,26 1.T74¢ T 2.21 2.4 TTTTTF 2,155 T 0.289
3,00  1.60 1.98°  1.97 2,10 2.062 0,460
3.50 1.79 1.74 2.09 2.84 2,115 0.507
| 4,00 2,26 1.74 1.97 2.12 2.022 0.222
4,50 2.08 1.99 1.97 2.26 T T2 0757 0.132
5,00 2,26 2,23 1.97 2.12 ; 24145 0.131

(AFTER ARTERTAL OCCLUSION L

| 0.25 MIN  8.00 9490 5.11  13.30 9.077 3.436
0,50 7.18 7.70 4.65 15.20 T B.683 4,545
1 150 ‘ 6.90 5.95 244 595 5.310 1.965
2000 4.70  5.10  2.32  5.95 ___ 4.517 1,555
2.50 4.34 4.10 1.97 4,68 3.772 1.225
3.00 3.40 3.97 2.20 3.98 3.387 0.837
4,00 3.40 2.23 1.97 3.83 2.857 0.898
5,00 3.30 3,22 2.32 3.70 3.135 0.582
6,00 3,20 3.73 1.97 2.98 2,970 0.737
7.00 3.96  3.48  1.97  3.26 3,167 _ 0.850
8.00 2.26 2.60 2.09 " 3.41 2.590 - 0.586 o
' 9.00 3.11 2,98 2.20 3.12 2.852 0.440

10.00 3.20 3.10 1.97 3.41 2.920 0.646

s -
-
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CINDIVIDUAL

6

7 8

TIME . CONTROL PERIOD |
*%mﬁigdmﬁihmww'E:Sé"mﬁ"3;75m 3,08 2.42 T 2.892
1 1.00 2.32 4,60 3,90 2.42 3.310
1 2400 2,08 0,00 3,31 2.54 2.643

2.50
3400 _

Lhe48

4,12 3.20

2.72

AVERAGES FOR ARM BLOODFLOW--ISOMET--AFTER TRAIN.=-GROUP=S

9

MEAN

STD DEV

S 34097
2.980 _

_1.123

" 0.664
0.941
0.621
0.845
1.043

3.50 3.13 4424 3.08 2.06 3.127 0.891
_|_4.00 __ 3013 4412 3.08  2.54 3,217 0.658
4.50 2.43 4,85 2.60 2430 3.045 1.210
5.00 2.43 S 3.63  2.84  2.66 2,890  0.521
AFTER ARTERIAL OCCLUSION
~1..0.25 MIN  9.10 = 4.72 = 4.02  3.87 50427  2.476
1,00 464 0 2,40 0 2.36 0 3,15 3.137 ~1.066
1.50 5.21 3.63 2.60 2.66 3.525 1.218
- 1.2000  2.43  2.90  2.72  2.18 - 24557 0.318
250 3.36 3.51 2.60 2,42 2.972 0.543
_..3.00 _  _3.48 3475 . 2.60 2.66 - 3.122 0.580_
| 4400 3.01 3.03 2.60 2.06 2.675 0.455
_ 15600 3.7 2.90 _ 2.60  2.54 2937 0.539
6.00 1.85 3.15 295 2.42 2592 0.583
_ 17«00 3.7 3,75 2«12  2.30 o 3.120 = 0Q0.725
8.00 2.32 2.90 3.08 2.42 2.680 0.368
_*;___ 9}. 00 I »1 085 e 2. 547‘__ o “2 084 e 2 L] 30 e e _”2 ® 382 e OO 418 AAAAAAAAA
110.00 2.32 4,00 2.60 2+54 2.865 0766
V4
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AVERAGES FOR CALF BLOODFLOW--ISOMET--BEFORE TRAIN.--GROUP=D

, INDIVIDUAL 1 2 3 4 5  MEAN  STD DEV

TIME ~ CONTROL PERIOD o S

| 0450 MIN 4,65 2.93 4,20 2.53  3.68 3,598  0.875
o 1e00 4,33 281  3.12 @ 2.45 3,60 3.262 0. 731
1.50 3.88 2,70 3.95 3.06 3.41 3,400  0.534
2,00 4,10 2.84  3.60 3.06 3.41 3.402 0.490
| 2450 3.98 2.70 3.36 2.45 3,23 3,144  0.598
3.00 3.88  2.34  3.60 _ 3.17 = 3.68  3.334 0.613
3,50 3.65 . 246 3.60 3,27 3.33 3.262  0.478
| 4.00 3,88 = 3.28 3.83 3.27 3.41 3.534 0.299

‘ 4.50 3.88 3.28 44,32 3.17 3'68 o _‘3.666 D.466 '

,.5e00  4.33 2.46 4032 3.48  3.68  3.654  0.768

AFTER ARTERIAIL OCCLUSION

1 0.25 MIN  6.05  3.28 6.95 4.96 3,42 4.932 1.608

0.50 6.15 3.86 6.25 4,22 3.42 4,780 T1.327
1.00 4.65 3,28 6.71 2.74 3.42 4,160 1.588

1.50 3.65 3.40 4,80 3,38 3.68 3.7182 '0.586
12400 3,08 2,46  5.28 3,38 3,42 3,524 1.054

2.50 3.65 2.58 3.83 3,16 3.78 3.400 T 70.530
3,00 4,33 2.23 3.60 3.06 3.42 3.328 0.769

4.00 3.53 234 +2.88 3,90 3.42 3,214 0.610
1 5,00 3,08 @ 2,11 2.76 3.27 3.24 2.892 0.482
6.00 3.30 2.46 2.88 2453 3.24 = 2.882 = 0.389
~ F_ngom”mm‘ww”~3°3o,"»“,2'70.hw,w2'76,u, 274  3.60 3,020 = 0.4C7
| 8.00 3.53 3.05 2.16 2.74 3.78 3.052 0.643
9.00 3.30 2.05 2.88 2.85 3.24 2.864% 0.499

| 10,00 = 3.20 3,05 3.00 T 2.64 3,42 3,062 = 0.287

7




A

INDIVIDUAL 1

2

Page 39

3 4

VERAGES FOR CALF BLOODFLOW--ISOMET--AFTER TRAIN.-GROUP=D

g

MEAN  STD DEV

TIME

0.50 MIN
1.00
1.50
T 2e 00@_

2.50
3,00 _
3.50
| 4.00

4,50
_.5.00_

2.18

N 2.08

1.68
2.37

2.08

_ 1025 MIN 4,76

0.50
. 1.00
1450
,§m2-00wm
2.50
... 300

I 4.00 1.98
| 5,00 2.37
6.00 1.98
- %MY-OO«MWMHWW.
| 8.00
. 9.00__ .
110,00

2.77

2.37

2.17
2,08
2.18

1o
2,08

. 1l.98
2428

1.8

el
3097

el

2.5T7T

2428

260

_2.50

2.00
230
2.40

2.40
2.40

2.60

AFTER

3.40
3.70

2.90

2.70

2.00
2.10
1.70

1.90

1.70
2.20
2.20
2.10
1.80

2.00

2.50

2,40

CONTROL PERIOD

3.02  2.83
_2.48__ 2.72

2.822
2.466

3,02 2.52
2.48
2.81
294
2.15
2,05
1.94
_ 194

ARTERIAL

2.62
262
252

2442

OCCLUSION

2.02

242

2042

2.530
2.262
2.508
24590
2.530
_ 2472
2.448
2408

3.21
3.2
3.40
..3:30

o 9.20
6.28
4,97
6.26
_5e51
3.02
3,45
3.13
3.13
3.56
3,35
1.84
2:26
2.48

3.10

2.50
2420
2.20
2.00
2.20
2.20

2.10

3.00
2,00

2.00

2.00
2440

2.10

3.50
3.20
320
3.12
2e92
2.83
3.02
2.83
3.02
3.02
1 3.02
2.45
2.36
2.64

4,792
4.030
3.408
'3.470

2.484
2.668

2.524

2,650
2.292
24180
2.240

. 0.380

3.120

“2.328thm

2.452

0.619
_0.236
0.448
0.308 -
0.580
0.403
0.438
0.571
_0.601.

2545
1.316
le122
1.576
1.383
0.429
0.567
0.616
0.532
0.797
0.507
0.344
0.124

0.330

e




INDIVIDUAL

_1l.00_
.. 150

 2.00
72450
3.00 _
3.50
4,00
4,50
15«00

——FiME T T

| 0,50 MIN

3.20

3,20
3.68
3.28
3.58
3.28
3.87

3.68
3.68

3.87

4,95

g e

5.22
5.50

5.50

5.22

5.41
5.41
5.31

5431

1.76
1.96
2.06
2.16

1.96
2.16

s

1.86.
2.16

2.06

____Page 40

CONTROL PERIOD
116

3.06

2.86

306 S

3.21

3.06
3.17
3.27

&

2.98

"~ AVERAGES FCR CALF BLOODFLOW-~1SOMET--BEFORE TRAIN.--GROUP=S

7 BEAN  STD DEV
- 3,240 1.345
34310 1.429

3.06

3006 T

AFTER ARTERIAL OCCLUSION

T 1l.436
1.504
e~ 2] g
1.431

S 1l.321
1.380

- le432

1.305

1 0.25 MIN  4.07 5.4l 2.26 3.88 3.905 1.291
0.50 4.16 5.69 1.96 3.99 3.950 1.531
1.00  3.48 6.35 2.45 3,88 4,040 1.654
1.50 3.58 7.00 2.55 3.06 4.047 2.013
| 2,00 3,68  6.15  2.85  2.86 N _ 3.885 1.559
2.50 2.80 5.50 2.55 3.06 | 73,4177 1.364 -
3,00 3.87 5.60 2.75 2.35 ! 3,642 1.455
4,00 2.80 4.66 2.35 2.25 3.015 1.122
15,00 4,55 5,05 2465 2.35 3.650 1.349
6.00 2.90 5.05 2.35 2.15 3.112 1.330
| 7.00 4,07 4.85  2.55  2.35  3.455 1.206
8.00 4.75 4.95 2.35 2.25 3.575 1.475°
9.00 4,07  4.66 2.16 2.25 3,285  1.271
10.00 4.16 4.48 2.65 2.35 3.410 1.066
) R Ve
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AVERAGES FOR CALF BLOODFLOW=-ISOMET-=AFTER TRAIN.-GROUP=S

FNDIVIDUAL 6 7 8 9 '~ MEAN  STD DEV

i

TIME o CONTROL PERIOD

{o.so MIN  2.61 3,95 T1.50 " 2.43 : 2.622 1.010
1.50 - 2.42 4.95 7 1.69 2.78 2.960 1.402
112400 2,32 4,95  1.50  2.78 2.887 1,473

PO

T2.507 2.70° 4.78 1.60 2.43 T 2,817 7 143527
3600 261 452  1.60 2.43 2790 1.234

1 3450 2.51 4,95 1.69 2+18 2.982 T1.391
1L 4e00_ 242 _‘h 52 1.69  2.69 2,830 1.203

200 2.70 4. 47 . 1.78  2.81 — 2,955 1.118

AFTER ARTERIAL OCCLUSION

1 0625 MIN 4,84 3,15 2,25 3,82 3.515 1.093

| 0.50 ©3.87 3.40 1.78 2.78 2.957 0.903
1400 3.28 3,75 1.69  2.60 ) 2,830  0.895

1.50 3.87 3.82 1.78 2.87 3.085 0.984

12400 3.20 4.00  1.78  2.69 20917 0,930

2.50 3.10 4,17 1.69  2.87 ' 2,957  1.017
3,00 2.80 3,40 - 2.16  2.18 2.785 0506

4,00 3.10 3,06 1.69 2.95 - "2.700 0.676
15,00 3,10  2.89  1.60 2.43 2.505 0.665

6.00 2.61 3,74 1.69 2.43 T2.617  0.848
L7400 2413 4,43 1.88 2,60 2,760  1.153

”Ve.oo 2.32 3,40 1.97 2.78 2.€17 0.618
9,00 , 2.42 3,31 1.88 2.26  2.467  0.606

110,00 T2.51 3.91 2.16 2.69 2. 317 0.761

s s e o « I v v’ o e e
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APPENDIX IV

Tables and charts of arm blood flow measure-
group averages before and after isotonic
comparisons bhefore and after conditioning

Blood flow in milliliters/100 milliliter
arm - minute

Time in minutes

Graphs; Abscissa, time
Ordinate, blood flow

Group D is isotonic conditioning group
5 is isometric conditioning group

‘luscle Training and Blood Flow
1. Xaneko, R. I, Walters, & L. D. Carlson

Final

Ne

RS e

port NGR 05-004-026

Pages 50 to 66



Page 51

© AVERAGES FCR ARM BLOODFLOW-~ISOTON--BEFORE TRAIN.=-GROUP=D

- ERBIvIGUAL LT gy .H,;“.M4"mwhﬂww‘§MnanfﬁéANmMMwwsfﬁWﬁéV?mw.w

Tibe T " CONTROL PERIOD

oL MINTT T Ze91T Ra0 30100 2.84 2.81  3.212 00674
1,00 2.1  5.21 2.65 240 = 2.92 _3.064  1.234
3.248 1.013 -

1.50 2.30 4.83 3.57 2.50 T 3.04
12,00 2.30 5.70  2.41 2.72 3,04 3.234 1.408
2.50 2.60 5.52 2.65 2.83 7 3,28 773,376 1,228 ¢
13,00 2.60 - 5.9T  2.T6 _ 2.83 3,04 3,440  1.423
3.50 2.75 6.50 2.76 2.94 3,04 3.598 1.627 777
' 4,00 2.75 6480 3,22 2,40 2.92 3.618 1.803
4.50 2.75 7.10 3.22 2.50 3.04 73,722 1.908
.5.00 . 2.91  6.51 2.65 2,50  3.16 3.546 . 1676

AFTER ARTERIAL OCCLUSION

] 0.25 MIN 32,20  27.00 26.70 28.40 30,90  29.040 2,423

0.50 36.20  28.40 22.60  30.10 30.40  29.540 7 4,870
1.00 36.80  29.50 17.30 28.00 29.50 28,220 7,003
1.50 31.60 264,10 12,20  24.00 25.80  23.940 7.152
2,00 '33,70 - 23.80 13,80 24,00 22,90  23.640  7.049
2.50 25,40 24.70 12.70  20.00 20.10 20.580 5,071
3.00 25,40 22.70 15.90 20.30 18.20  20.500  3.720
4.00 24,20 20.40 12.90 20.00 20.10 19.520 4,095
5,00 23,80 19.90 11.30 19.60 20.10 18,940 4.601

6.00 21.00 17.60 12.40 18.80  18.70 T 17.700  3.209
7.00 21.00  15.00 12.10  14.80 18,20  16.220 3,437
8.00 20.30 14.30 11.80 14440 20.10 16,180 " 73.8157 7
9,00 18.70  12.30 1220 11.55 17.30 14,410 3,327
10.00 15.80 11.00 12.20 10,25 15.00  12.850 2.446

L]
e
~
3
ES
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" AVERAGES FOR ARM BLCODFLOW--I1SOTON--AFTER TRAIN.--GROUP=D
hi‘& D-I‘-.v-~-I. DUA Lw e e 17 e s o - 7‘-2 .- v e 3 e e ..w.‘é, o mem e sy o n-A.w..._é —— _\_,WNA,..M E A’N et s -w__s .T.,D.’_.ub__é_:v e e v

CTIME

0.50 MIN 3.32 2.75 2.92 2.52 3.95 3.092 0.562
L 1e00 345 312 . 3443 2.52  3.84 3,272 0.492
1.50 2.83 3.12 3.56 2.87 3.73 3.222 0.406
2,00 2.95  2.75 3.05 2.52  3.62  2.978  0.412
2.50 - 2.83 2.87 '3.30 2.87 3.95 3.164 0.480
;3. 00 - _____W_MM_V__“ZO 83 e 2050 . 30 05 . 2-6" e 3-8‘}“___”“_”2 0972w~_,0! 527~.”.
4,00 2458  2.75 330 0 2452 . 4,38 3.106 0,776
4,50 2.70 2.75 2.67 2.52 4,17 2.962 " 0.681

5.00 3.08 2.87 2.67 . 2.87  3.84 = 3.066  0.456

AFTER ARTERIAL OCCLUSION

0425 MIN  31.00  21.50 25.40 - 14,50 24,10  23.300  6.021
0.50 ' 34,50 20.80 19.00 13.90 - 25.30 22.700 71.758
1,00 24,60 17.70 14.00 11.30  21.80  17.880  5.452 .
1.50 19.20 17.00 12.70 11.55 20.60 . 16.210 3.965
2400 17.70  16.00 = 10.40  11.55 = 20.00  15.130  4.070
2.50 = 17,70 18.50 9.40 10.30 18.60 14.900 44,634
3,00 16.20 16,75 11.90 9.50  16.40  14.150  3.268
4.00 8,37 16.00 11.00 ?.25 16,20 12,164 3.716
5,00 9.22 15.70 10,10 = 8.40 13,75  11.434 = 3,140
6.00 14.50 15.50 8,65 7.20 13.30 11.830 T 3.685
8,00 6.90 = 13.50 9.90 635 10.60 9.450 2917
10.00 4.68 10,20 9.80 6.22 10.20 8.220 2.592

Ve
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~ AVERAGES FGR ARM BLOODFLOW--ISCTON--BEFORE TRAIN.--GROUP=S .. 7~

ERBIVIDUAL ™ R T S gt g e e e B e

TiMe 7 : CONTROL PERIOD

2.23 2.44 1.99 "2.207
2.23 2.21 1.70 24077

0.186
0.253

| 0.50 MIN  2.17
" 1.00 0 2.17

T1.50 1.98 T 1.61 2.44  1.99 T T TTTTT2.005 T 04340 -
2,00 2,17 = 2.36  .1.97 2+41 2.227 . 0.200
2+50 2e26 leT4 T 2.21 2441 7 T 264155 0.289 0 7
3.00. - 1.60 1,98 . 1.97 = 2.70 2,062 0.460
3.50 1.79 1.74 2.09 2.84 o 2.115  0.507 =
4.00 2.26 1.74 1.97 2.12 © 2.022  0.222
) 5.00  2.26 2.23 1.97 2.12 . 2.145 0,131

OCCLUSION

AFTER ARTERIAIL

}Ao.zs MIN  22.50 24,00 20.70 20.20 . 21.850 1.741

_1.00 20.60 31,00 18,80 17.60 22.000  6.125
1.50 19.60 29.30 15.60 11.30 18.950 7,687
},z.oonAwm 18.30  28.30  15.80 10.20 184150 7.567
2.50 16.30 25.30 13.90 10.20 16.425 6,427

| 3.00 16.80  25.30 9.85 10,50 - 15.612 T.179

| 4.00 14.00 21.30 11.10 12.45 14,712 4.549

' 5,00 14,80 20.80 10.00 12.45 14,512 4,627

6.00 13.10 21.60 8.02 9.95 | 13,167 7 5,999

7.00 10.60  19.10  8.70  11.20 12.400 4.592

| 8400 9.55 16,40 7.80 12.20 T 11.487 7 3.741

- 9.00 8440 17.10 7.80 9.50 10,700 4,324
10.00 8.20 15.40 6+05 10.20 9.962 4,002

o — e . e - — [P - et v - — s — —
Vs
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-

INDIVIDUAL
 TIME

1,00
T 1.50

| 200
2.50
.;Wa'ooummmw@”
ﬂ' 3,50
4.00
4,50
- 5.00 _

1.0e25 MIN

0.50 '
J1.00
1.50
.2.00
2.50
3.00
4.00
5,00
6.00
_T1.00

8.00
_9.00

10.00

0.50 MIN

T
232

2.32
2.08
3.01

L2666

3.13

. 3.13

2.43

2‘43VH¢H

31.00
30.10

23.20

21.80
17.20
15.50
15.50
11.60
9.30
11.40
9.50
9.05
6.72
6.95

_—

_—

L

"AVERAGES FOR ARM BLOODFLOW--ISOTON--AFTER TRAIN.--GROUP=S

MEAN

STD DEV

3,75

4,24
0,00
4.12
_4.48
4.24
4.12
4.85
3.63

AFTER ARTERIAL OCCLUSION -

18.20
20,70

1 17.90

12.40

12.60

'12010
10.80
8.70
7.15
T.15
6.18
5'81
5.87
4.85

_ 4460

3.08
3,90
2.84
3.31

3,20
2.72

3.08

 3008'_

2.60
2.84

22.50

19.40

15.60
16.10
12.80

14,40

11.80
9.70
9.12
7.32
6.50
9.22

193

Te45

- CONTROL PERIbD

Ty T
2442

2.18
2.54
2.06

‘206

S 2054

2.30

L 2.66

17.90
19.40
17.40
16490

10.60
11.80
9.45
9.65

.2.06

T 2.892

3.310

0.664
1.123  ~

Jil.1o0

9.20

7.40
8.00
6.30

" 22.400

- 2895

22.400

18.525

-16.800
13,425

13.150

- 12.475

9.862
8.805

e 767"

1.782

7.870

74130

6.387

24643

0.941
0.621 .
0.845
. 1e043
0.891
1.210
0.521

. 6,106
5.170
3,269 .
3.867.
2.629
2;213
 2.071
1.234
1.125
1.986
l.686 =
1.600
_1.025
1.128

yd




1
TIME
0.50 MIN 4,65
11,00 4433
1.50 3.88
1 2.00 4,10
72450 T 3,98
...3.00 . 3.88
3.50 3.65
| 4.00 3.88
4,50 3.88
5,000 4,33
| 0.25 MIN  20.50
0.50 19.10
~1.00 19.80
17 1.50 18.70
2.00 16.80
" 2450 14.20
3,00 15.20
4,00 12.60
' 5,00 10.70
6.00 9.90
7.00  9.80
8.00 6.95
_9.00 5.70
110.00 7.30

CINDIVIDUAL

P

3

PO

Page 55 _

-

2.93
2.81

2.70

2.84
2.70

L 2e34
2446

3.28
3.28
2.46

9.50
11.00
8.55
7.05
Te40
7.05
7.05
5.86
5.02
5.02
4,45
4.92
2.80
3.62

4,20
3.12

3,95
3.60

3:36
3,60

360 T

3.83
4.32
4.32

0,00

0.00
0.00

0.00 .

0.00
0.00
0.09
0.00
0.00
0.00
0.00
0.00
0.00
0.00

CONTROL PERIOD

2445

3.06

2.45

3.17

3.217
3.17
3.48

AFTER ARTERIAL OCCLUSION

13.30
"16.00
©11.40

10.80

10.30
9.00

7.50
6.75
6.01
4443
5.50
5.17
4.65
4,75

2 ,.f,5.3._.. R

S 3.06

3,27

 3.41
3.41

3.68

3.41

3,68

3,68

17.60
19.40
12.20
10.05
10.60
'9.55
7.55
6450
640"
5430
4.86

4,50

3,70
3.96

3,68
3.60

©3.23

3,33

P

'“mhvékxéég”roﬁ“CKLF”BLDODFLUNA-ISOTbN-4BE?bRE“fRKINI;¥GRUu?£D

“NEANT T

- STD DEV

34654

3,598
3.262

3.400

3.334%

3,534
3.666

15.225

16,375

11.€50

JML.21s
9.950

9.325
7.928
7.032
6,162
64152
5.385
4,212
4.907

3.144

3.262

0.875
0.731
0.534
0.490

0.613

0.299

“0.508

. 0.478

- 0.466

4.829
' 3.899
4.804
4,971
3.956

"3.923
3.137
2.513
2.518
2.470

_0.768

3.030

“lo079

1.247
1.664

e



g

INDIV

IDUAL

TIM

1.50
2.00

4.50

1 0.50
1.00

{ 2450
...3400
3.50
_4.00

E

N

.%.00

1.98
_2.08
2.18
1.98

T 2.08
1.68

2.37

2.08
1.78

 2.60
2.50

.

2

2.00

© 2.00

2.28

2.30
2.50
2.40
2.40
2.40
2.60

5

3,02
2.48

3.02
2.48
2.81

Page 56

4T

5

" AVERAGES FOR CALF BLOODFLOW--1SOTON--AFTER TRAIN.--GROUP=D

MEAN

'CONTROL PERIOD

- 2.83

294

2.15
2605
1.94

1.94

2e72

2452
2.02
2.62
2462
2452

2.42

2.42

S 2e42

Y
_ 255

2.93
2.83
2.73

3.21

3.21

3.40

__2.466

3e2) 24590

330

—5a5
2.530

24262
2.508

2:.530
L 2.472 -
2.448
24408

0.448

0.619
0.236

STD DEV

0.380

0.308

0.403

0.438 .
0,571
0.601

0.580

AFTER ARTERIAL OCCLUSION’
0.25 MIN. 18,60 84,40 12.10 17.60  19.60  15.260 4,809
0.50 18.20 6.80 16.00 15.20 18.90 15.020 4.841
1.00 1 15.40 6.50 12.50 10.80 15.90 - 12.220  3.823
1.50 15.40 5.50 11.20 10.80 13.60 11.300 *  3.742
,,,,,, 2.00 13,10  5.60 12.75 - 11,00  13.20  11.130  3.217
2.50 11.90 5.50 ?.60 10.20 92.20 9.280 2.351
3.00 11.70 3.80 9.52 8412  8.50 £.328 2.888
4.00 ?.30 3.50 10.35 7.20 T.95 1.660 $ 2623
5.00 T1.22 3,60 9.50 5,20 T7.55 6.614  2.272
6,00 T7.12 3.50 8.32 4e92 6,80 €.132 1.911
| _T7.00 7.12 3.20 8.00 4,92 4,72 5.592 1.941
{ 8400 6.52 2.40 5.82 3.41 4463 4.556 1.690
9.00 5,52 2.20 . 5.82 3.91  3.78  4.246  1.468
- : b e e e -
yd




INDIVIDUAL .

0.50 MIN
1.00
1050 '
2.00
[72.50
.3.00_
i 3¢50
4400
4450
_3.00

 0.25 MIN
0.50

1.00

1.50

. 2.00
2.50

1 3.00
4.00
5.00
6.00
1.00
8.00
9.00

F0.00

>6:

R e

3,20

3.20

3.68

3.28

3.58
387
3.28
3.87

3.68

- 3.68

0.00

0.00
0.00
0.00
0.00
0.00
0.00

- 0.00

0.00
0.00
0.00
.00
0.00
0.00

g

5.31
5.50
4.95
5.50

5422

5.41
5.41
5.31

16.20
16.20
11.80
11.60
9.15
8.50
7.10
6.53
5.77
6.62
5.41
5.22
5.22
5.60

- 3

5,02
5.22

'8

1.76
1.86
1.96
2.16
2.06

sibe
2.16

8.05
8.65
7.05
6.27
6647
5.60
5.98
5.60
5.40
4,80
4,02
3.43
2.64
2.74

Slo0e T
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- CONTROL PERTOD
A

2.98
3.06

3.06

2.86
3,06
3.21

3.06
3.17
3.217

AFTER ARTERIAL OCCLUSION

15.70
12.90
8.80
8.60
8.40
8.60
7.17
5.72
5622 -
4,09
3.78
3.88
3.68

3.06

~ AVERAGES FOR CALF BLOODFLOW--ISOTON--BEFORE TRAIN.=-GROUP=S

"~ MEAN

e BEY T

T 3.240

_3.310.
3.477

3.400

3675
3.405
3.625

T 3,437

3,555
. 3.605

1.345
1.429
1l.436
1.504
1.167
«-1'.431~ .
T 1l.321
1.380
1,432

7



e 3 g

INDIVIDUAL

9

MEAN

- TIME ~ CONTROL PERIOD
1.50
1.50
1.69
1.50
1.60
1.60
1.69
1.69 .
1.60
1.78

2.61 3.95
261 4e35
2.42 4,95

- 2.32 4,95
2.70 4,78
2.61_  4.52
2.51 4,95
2.42 4,52
2.70 T 4.78
2,70 44T

| 0,50 MIN
1.00_
1 1.50
2,00

- 2.50
3,00
3.50

P 4.00
4.50

.1 500

2.78
2.78
2.43
2.78
2.69
2.95
 2.87

2.43
2495

2043

2,852
T 2.960
2.887
2.877
2190
2.982

Page 58

"AVERAGES FOR CALF BLOODFLOW-~I1SOTON--AFTER TRAIN.--GROUP=S

e ey

1,118

ST oey

1.010
o le175
1.402
1,473
1.352
_1.234
1.391
1,203
1.319

- AFTER ARTERIAL OCCLUSION

1 0.25 MIN  0.00  12.40  10.50  14.60 12.5C0  2.052
0.50 0.00 12.65 12.40 12.85 12.633 0.225
1.00 © 0.00  6.55 7.35 8.43  1.463 ° 0.943
1.50 0.00 4485 6.58 T.12 6.183 1.186
12,00 0.00 4.08 4.98 6.95 5,337 1.468
2:50 0.00 4,42 4,33 6,18 5.177 1.389
3.00 0.00 3.91 4,70 6e25 4.953 1,190
4,00 0.00 3,83 4,90 539 4,707 0.798
5,00 0.00  4.00 4,90  5.02 4.640 0,557
6.00 0.00 3.40 4,23 5.02 4,217 0.810
8.00 - 0.00 3.23 2.60 3.65 3.160 0.528
9.00 0.00 3,57  2.16  2.95 2.893  0.7C7
10.00 0.00 4e34 2.44 2.78 3.187 1.013
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APPENDIX V

Intecgrals of area under arm blood flow
time plot after Arterial Occlusion (grouped averages),
before and after conditioning.

Zteps in minutes after release of arterial
occlusion

Mean blood flow in milliliters/100
milliliters arm - minute

Area cumulative in milliliters/100
milliliters arn « minute

tiuscle Training and Blood Flow
ii. Xaneko, . F. Walters, & L. D. Carlson
Final Report NGR 05-004-026

Pages 67 to 75
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GROUP ABF B A0 L 5

ARM_BLCODFLOW--AQ--BEFORE_TRAINING--GROUP=D

REST VALUES = 3.212 3,064 3.248 3.234 3.376

3,440 3,598 3,618 3,722 3,546

"~ AVERAGE AT REST = 3,406

STEP MEAN AREA CUMULATIVE
0.25 20.580 3,220 3,220

0.50 12.602 2.472 5.692
1.00 6.280 2.263  7.956

1.50 4.612 ) 0.765 ~ 8.721
2.00  3.632 0.269 8.989

2.50 3,714 . 0,100 9.089
3.00 3,860 0.143 9.232

4,00 3,782 0.311 9.544
5,00 3.688 0.247 9,791

T 8,00 3.930 "0.302  10.093
_1.00 3.634 ) 0.282 10.375

8.0  3.298 C.045  10.420
9.00 3.654 B 0,053 10,473

T 10.00  3.450 0.110 10.583
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kY

GROUP ABF A AC D 5

CREST VALUES = 3.092 3,272 3,222 ___2.978 3.164

T 2.972 2.964 3,106 2.962 3,066

'AVERAGE AT REST = 3,080

STEP MEAN AREA CUMULATIVE
0.25 19.200 3.023 3,023

0.50 9.484 2.112 5.134
1.00 .5.664 1.685 6.820

1.50 4,226 0.699  T.519
2.00 3’,6.,3_4 900__3'19 7.838

2.50 3.320 ) 0.149 7.987
3.00  3.446 0.114 8,100

4,00 3.194 T 0.180 8.281
5,00  3.044 0.029 8.310

6.00 2.914 T =0.076 8.234
___T.00 ~ 2.904 -0.128 8.106

8.C0 2.852 o B -0.151 7 7.955

~ 10,00 2.756 ) - =-0.208 7.576




GROUP ABF B AO S 9

Page_70_

AG_ARM BLCOD FLOW--BEFORE TRAINING--GROUP=S

REST VALUES = 2,207  2.077  2.005  2.227 2.155 _
2.062 2.115 2.022 2.075 2.145
AVERAGE AT REST = 2.109 -
: STEP MEAN AREA CUMULATIVE
0.25 19.975 — 3.350 3.350
0.50 12.225 2.623 5.973
1.00 5.300 e 2495 B8.468
1.50 3,145 0.793  _ 9.261
2.00 2,627 0.291 9.552
2.50 2.767 0.221 9.773
3.00 2.790 0.251 10.024
4.00 2.225 0.299 10.323
__.5.00 = 2.345 _D.132 = 10.455
6.00 2.217 : 0.129 10.584
7.00 2.215 ) i . 0.080 10.664
8.00 2.235 0.087 10.751
900 2.040 o 0.021  10.772
10.00 2.017 ~-0.060 10.712
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~ GROUP ABF A AG S 9

_REST VALUES =

_2
2

- 892
.980

. AC_ARM BLCOD FLOW--GROUP=5--AFTER TRAINING

3.310

- 3.127

" IAVERAGE AT REST

22895
3.217

2.643

3.045

3,010

STEP
0.25

MEAN
22.500

0.50
1.00

AREA
3.654

CUMULATIVE

3.654

13,950
4,970

1.50
_.2.00_
2.50
3.00

4,222

3,690
3.142
3,247

4,00
5.00

6.00

2.562

3.000
24357
5 e
2.440

2.352

o 2.853 6.507

2.419 8.926

0.595 7 9.521

R 04355 _ 9.876
0.152 10.028

_ 0.069  10.098

0.085 10,183

T T T 20.4378 0 9.557
- ) -0e347 9.211

-0.381
-0.414

8.829
8.415

- 10.00 2.502 - -0.437 1.978
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AVERAGE AT REST = 3.426

i

3.334 3.262 3.534 3666 2.654

LLGUP CBF B AG D 5
_ ; CALF_BLCOC FLCW-AQ-BEFORE TRAINING--GROUP=D _
REST VALUES = 3,598  3.262 ___ 3.400 3,402 3.144 B

~ SYEP MEAN
0.25  19.180 2:954

AREA CUMULATIVE

2.954

0.50 13.282 2.401
1.00 6.956 2.510

5.355
7.865

1.50  5.280 "1.010
2.00 3.844 0,426

-

8.875
9.301

2.50 3,476 T ) 0.088
3.00__3.688 0.059

4,00 3,562 T 0.150

6.00 3-138 "00165
7.00 3.182 . ..=0.199
... 9.60  3.198 o ._....<~0.183

10.C0 3.362

9.389
9.447

5‘00 30272”'”””_" e o ’00006

9.597
9.590

- -0.109

9.425
9.226

~ B.745

9.037
B.854

//
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GROUP CBF A AG D 5

CALF BLLCOC FLOW-AD-AFTER TRAINING--GROUP=D

REST VALUES = 2.822 _2.466 _ 2.530 2.262 = 2.508

2.590 2.530 2.472 2.448 2.408

"AVERAGE AT REST =  2.504

STEP MEAN AREA CUMULATIVE
0,25  15.940 2.519 2,319

0.50 5,968 1.584 4,104
1.00 4,348 0,995 5.099

1.50  3.152 0.467 _ 5.567
_2.00 2.588 0,137 5.704

2.50 2.422 0.001 5,704
3.00 _2.636 0.010 5.714

4.00 2.754 0.144 5.858
5.00 2,450 : 0.074 5.931

- 6.00  2.748 ©0.072 6.003
1.00  2.224 .=0.013  5.990

8.00 2.472 =007 5.873
9.00 2.388 -0.055 5.818

10,00  2.310 - -0.116  5.702
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GROUP CBF B AB S 9

..CALF BLCCDC FLCW-AO-BEFORE TRAINING--GROUP=S

L2310 3,477 3,400 3.437

REST VALUES =~ 3.240

3,675 3,405 3,625  3.555 3.605

AVERAGE AT REST = 3.473

STEP MEAN AREA  CUMULATIVE
0.25 19.725 ) 3.047 3.047

0.50 11.867 ) 2.311 5.358
1.00 6.152 2.076 7.434

1.50 4,617 T T T 0.717 T 8.151
2.00 4,052 0.323

2.50 3 Y
3,00

3.857 0.181 8.655
4,00

3.807 o N 0.135 8,789
5.00 3.140 -0.135 8.770

3,447 - 0.116 8.905
6.00 2.870 ' -0.351 8.419
T.00 2.9 =0 .443 T.9717

8.00 T 2.992
9.00 3.085 -0.326 7.254

TTTT8.00 ~0.397 7.580

10.00  3.182 -0.255 6,999

e e —— — TR e oot o e s e e e - S
,»/
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|
LROUP CBF A AD S 9

ﬁ}MNWMWWWWMQALEMBLQQQWELCWTAO:AEIER TRAINING==-GROUP=5

REST VALUES = 2.622

| - 2.790

3

E ,,,,,,

2.852 2.960 2.887

- 2.982

2.830 3.007  2.955

2.877

'AVERAGE AT REST = 2.876

TSTEP MEAN - AREA  CUMULATIVE

0.25  16.675 | 2.587

2.587

0.50 8.807 1.850
1.00 4,012 1.325
1.50 3,242 - |

2,00 3,372 0.162

0.282  6.043

4,437
5.762

6.205

2.50 3.350 0.182
3.00 3,310 0170

6,387
6.557

4,00 3.007 0.212  6.769 -
5,00 3,062 0.119 6.887
T 6.00 30125 T T 04163 7.050 :
__7.00 3,132 ~ A 0.189 1.240
8.C0 2,957 ) T T T T0.126 T 14366
TTT10.00 0 T 2.985 T T T T 04005 0 1.365 B
- -~
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APPENDIX VI

Intecrals of area under blood flow time
plot after isometric exercise (grouped averages),
before and after conditioning.

Steps in .inutes after exercise

jean blood flow in milliliters/100
milliliters arm - minute

Area cumulative in nrilliliters/100
milliliters arm - minute

#uscle Training and 3lood Tlow

#“. Xaneko, R. ¥. Walters, & L. D. Carlson
Final Repcrt NGR 05-~004-026

Pages 76 to 84
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« iGROUP ABF B

M B 5

Page ‘77

ARM BLOCDFLOW=-ISCOMET=-BEFORE TRAIN.=~GROUP=D

, =  3.212
440 3.

3.

064
598

3.61

32248

3.234

3.376

8

3.722

3.546

3,406

T

STEP
0.25

MEAN

12,474

AREA CUMULATIVE

1.700

1.700

0.50 12.536 1.706 3.406
_1.00 8.658 24697 6.103
1.50 6,608 1.585 7.688
2,00 £,250 0.946 8.634
2050 5.244 0.6%90 9.325
3.00 4.506 N 0.551 ~ 9.876
4,00 3.836 0.574 10.450
_.5.00  3.664 B _0.258 _ 10.708

 6.00
1.00

3.282

3.434

0.107

10.815
10.779

8.00 = 3.272 o ) -0.097  10.683
.. 9.00  3.126 .. 70.155  10.528
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ROUP ABF A M D5
ARM BLOODFLOW=-=I1SOMET--AFTER TRAIN.-=GROUP=D
EST_VALUES = 3,092 3.272  3.222  2.978 _ 3.164
2.972 2.964 3.106 2962 3.066
VERAGE AT REST = 73,080
STEP MEAN AREA CUMULATIVE
0.25 __ 9.916 1.282  1.282
0.50 92.358 1.229 2,511
.00 6.780 1871 4,382
1.50 6.696 1.372 - 5.71754
_.2.00 5.104 1.058 6.812 .
2.50 4,848 0.711 7.523
..3.00 4,000 . 0.504 _ 8.027
4.00 3.816 0.621 8.648
. 5.00 3,748 . 0.527  9.175
6.00 3.490 0.404 9.579
7,00 3.560 . 0.33 9,913
8.00 3.036 0.164 10.077
_9.00  2.990 ..=0.050 10,026
10.C0 2.968 -0.076 ?.951
s
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GROUP ABF B M S 9
ARM_BLOODFLOW-ISOMET--BEFORE TRAIN.--GROUP=S
REST VALUES = = 2,207 = 2.077 = 2.005 = 2,227  2.155 ~
2.062 2.115 2.022 2.075 2.145
AVERAGE AT REST =  2.109 -
STEP MEAN AREA CUMULATIVE
025 __ 9.017 1,307 1,307
0.50 8.683 1.270 2.576
1.00 . 5.805 1.926 . 4.502
1.50 5.310 1.293 7 5,795
2,00 4.517 1,052 6.847
2.50 3,772 0,763 7.610
. 3.00  3.387_ . D.551  B.1l61
4,00 2.857 0.760 8.921
500 3.3 o 0.665  9.588
6.00 2.970 0.708 10.294
___7.00 _ 3.167 . De.720 11.014
8.00 2.590 0.577 11.591
_9.00_ ~ 2.852 0.459 12.050
10.00 2.920 0.583 12,632
Ve
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GROUP ABF A M S 9

___ARM BLOODFLOW==ISCMET--AFTER TRAIN,=--GROUP=5

REST VALUES = =~  2.892

oz 2 3,310 2.895 2,643
2.980

3127 T2

13,217 3.045  2.890

3.097

AVERAGE AT REST =  3.010.

STEP MEAN . AREA  CUMU
0.25 5,427 - 0.453

LATIVE
0.453

0.50 4,795 0.394
1.00 3.137 ~ B 0.359
1.50 3.525 I PSS V-3 R
2.00 2.551 ' 0.012

0.847
1.206

1.326

1.338

2.50 2.972 -0.092
3.00 B3el22 B ... 0.014
5,00  2.9317 A -0.153
6.00  2.592 T T T T -04184
_1.00  3.120 =G.115
8.00 2.680 ’0.082
9.C0 2.382 -0.359

~10.00  2.865 T =0.290 0 -

0.840

1.246
1,260

1.177
1.024

0.725

0.643
D.284

0.005

o
i
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GROUP CBF B M DB 5

_CALF BLCODFLOW--ISCOMET--BEFORE TRAIN.--GROUP=D

REST VALUES = 3.598  3.262

3.334 3,262

'AVERAGE AT REST = 3,426 -

MEAN
4,932

! STEP
0.25

AREA CUMULATIVE
0.282 0.282

0.50
1.00

4,780
4.160

0.268 0.551
0.392 0.942

3,782
3.524

—1 50"
2.00

" 0.205 . 1.147
0.085 1.232

2.50
3.00

3.400 0.014 1.246

3.328 -0.023 ~1.223

4.00
300

3,214 -0,116 1.107
24892 -0.279 0.827

2.882  =0.404
3 . Ozoﬂ_w‘.mm- -0}_ 356

6.00

_1.00 0.067

o 8.00 3,052 : o ~0.292 -0.225
. 9.00_  2.864 ~ .=0.351_ -0.576 .
10.00 3,062 -0.347 <0.922
7




SROUP CBF A

Page

82

REST VALUES

AVERAGE AT R

2.590 2,530

2.472

2.448 2+

408

¥ b5 .
CALF BLCOCFLOW--ISOMET--AFTER TRAIN.-GROUP=D
2 24822 2.466 2,530  2.262 = 2.508 ,

EST = 2.504

STEP
_0.25

MEAN
421792

AREA CUMULATIVE
0,429 0.429

0.50
1.00

2.00

1.50

44030
...3.408

0.358 0.787
0,456 1.242

3.470

3.120

- 0,351 7 1.593
0.297 1.890

2050 20484 0.112' 20002

. 3.00  2.668_ 0.027 2.029
4,00 2.328 -0.004 22025

5.00 2.524 ... 700058 1.967
6.00 2.452 ~-0.012 1.955
1000 2.650 o .0.036  1.991
8.00 2.292 ~0.024 1.966
___..9.«€0_  2.180 - _=0.201 = 1.765
10,00 2.240 -0.220 1.545
e
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GROUP CBF B M S 9

Page 83

.. CALF _BLLOD

FLOW-=ISOMET--BEFORE TRAIN.--GROUP=S

3"!0(! . ___30437

REST VALUES = 3,240 3,310 3.477  3.400 )
3,675 3.405 3,625 3,555 3.605 :
AVERAGE AT REST = 3,473
STEP MEAN AREA CUMULATIVE )
0.25 3.905 e 0.081  0.081 e
0.50 3,950 0.085 0.166
1.00 4,040 0.196 0.362
1.50 4,047 T 0.214  0.576
. 2.00  3.885 o O.185 ~ 0.761
2.50 3.477 T 0,078 = 0.839
300 3.642 . . 0.032 . 0.871
4.00 3.015 N -0.108  0.763 T
6.00 3,112 7 T A0.,069 7 7 0.589 -
100 3.455 -0.142 0.447
8,00 3,575 T T T 0.032 0.478
, 9.00 3.285 -C.032 0.446
10,00 3,410 T -0.094 0.352
A
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ROUP CBF A M S 9 . e
‘b _CALF BLCODFLOW--ISOMET--AFTER TRAIN.-GROUP=S_
'EST VALUES = 2,622 2.852 _ '2.960_ " 2.887 _ 2.877
. 2.790 2.982 2.830 3,007 2.955
\WERAGE AT REST =  2.876 o B
SYEP MEAN AREA CUMULATIVE
__..B.25 3.5l . 0b.l20 _ 0.120
; 0.50 2.957 0.067 6.187
| 1.00 2.830 . 0.006  0.194
1.50 3.085 0030 T 0.224
2400 2.7 0047 0.271 :
2.50 2.957 0.023 0.294
. 3.00 _ 2.78 o m0.002 = 0.292
4.00 2.700 0,100 0.192
5,00  2.505  _ =0.,205 _ -0.014
6.00 2.617 ~0.236 20,250 -
___7.00  2.760 oo.=0.141  -0.391
8000 2.617 "'0;141 "00532
N _ 9‘.'00 ____?:,46,7; e o -00251 ) "'0-782
10.00 2.817 T T TTL,176 T E0.958
/
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APPEIDIX VII

Integrals of area under blood flow time plot
after isotonic exercise (grouped averages), before
and after conditioning.

Steps in minutes after exercise

tlean blood flow in milliliters/100
milliliters arm - minute

Area cumulative in milliliters/100
milliliters arm - minate

ifuscle Training and Blood Flow
1, Raneko, R. P, Walters, & L. D. Carlson
Final Report NGR 05-004~-326

Pages 85 to 93
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GROUP ABF B T D 5

__REST VALUES = = 3.212 = 3.064 3.

3.440 3.598

3.

ARM BLCUDFLOW--ISOTON--BEFORE TRAIN.--GROUP=D

3.234

248 3.23¢
618 3.722

~ AVERAGE AT REST = 3,406

3,376

3.546

STEP NEAN g AREA  CUMULATIVE
0.25 29,040 . __4.806  4.806
0.50  29.540 4.853 9.660
1.00 28,220 9.553  19.213
1.50 23.940 8.503 7 27.715
2,00  23.640 Te644 35.359
2.50  20.580 7.014 42,373

—_...3.00 20,500 . beA25 48,799
4.00 19.520 12,4537 61,252
5.00  18.940 11.868  73.120
6.00 17.700 ' i  11.186 84,306
7.00  16.220 10.166 94,471
8400 16.180 9.596 7 104.067
9.00 144410 8,917 112,984

TTTT10,007TT120850 T T 7,668 1206527

S/
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Page 87

ARM BLOUGDFLOW--ISOTON--AFTER TRAIN,--GROUP=D

REST VALUES = = 3,092 3,272 3,222 _2.978 _ 3.164
2972 2964 3.106 2.962 3.066
AVERAGE AT REST = 3.080
STEP MEAN AREA " CUMULATIVE
0.25 23,300 3791 3.791
0.50 22.700 3,735 T.526
1.00  17.880 6.454  13.980
1.50 16.210 ' 5.237 . 19.217
2,00 15.130 . _ 4721  23.938
2.50 14.900 4,476 28.414
3.00 14.150 . 4.292 32,706
4,00 12.164 716558 40,264
MMWWVS,OO_WMW1L,43§4“ o . 6.539 46,803
6.00 11.830 B - 6.414 53,218
7.00 _9.500_ . 5e689 58,906
8.00 Q@.450 4,796 63,103
9.00 8.994 4,607 68.309
TT10.00 0 8.2200 0 T 4,145 72.455
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GROUP ABF B T S 9

_ ARM BLOODFLCW--ISOTON--BEFORE TRAIN.--GROUP=S
__REST VALUES = 2. 2 07 __ 2.077__  2.005 2.2217 24155
2.062 2.115 2.022 2.075 2.145
AVERAGE AT REST = 2.109
STEP MEAN AREA CUMULATIVE
0.25 21.850 3,701 3,701
0.50 22.215 3.741 T.443
 1.C0  22.000 7.511 14.953
1.50 18.950 6.887 _ 21.841
2.00 18.150 6.165 28.006
2.50 16.425 5.692 33,698
3.00 _15.€12 ) 5.216 38,914
4,00 14.712 9.790 48,704
5,00 14,512 B 9.377  58.081
6.00 13.167 8.798  66.879
B 7.00  12.400 8,006 74.885
8.00 11.487 7.376 82.261
__9%.00  10.700 . 6,738 88,999
10.C0 9.962 - 6.166 95.166
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GROUP ABF AT S 9

&

ARM BLCODFLOW--ISOTON--AFTER TRAIN.--GROUP=

CREST VALUES = 2,892 3,310 2.895 24643 3.097

24+980 3.127 3.2117 3.045 2.890

AVERAGE AT REST = STHE T

STEP MEAN AREA CUMULATIVE
0,25 22,400 3,636 3.636

0.50 22.400 3.636 7.271
1.00 18.525 6.545 13.816

1.50  16.800 5.495 - 19.311
2.00 13.425 } 4,539 23.850

2.50 13.150 3.854 27.704
3,00 12.475 3.676 31.380

4,00 9.862 6.119 37.499
5.00° 8.805 e 4.T43 42,242

6,00 = B8.767 - 4,332 46,574
7.00 T.782 3.949 _ 50.523

8.00 7.870 ” 3.612 54,135
9.00 7‘7”1; 130 e ) ~73 o~368 570 503

~ 10.00  6.387 - 2.812  60.315

Ve
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GROUP CBF BT D 5

CALF BLOODFLOW-=ISOTON-~BEFORE TRAIN.,--GROUP=D

 T—

REST VALUES = 3.598 = 3.262

... 3400 3.402  3.144

3.334 3,262 3.534 3.666 . 3.654

'AVERAGE AT REST = 3.426

STEP MEAN ’ AREA CUMULATIVE

0.25 15.225 2.212 2.212
0.50 16.375 2.320 4,533
1.00 12.987 4,221 8,753

1.50 11.650 3,335 - 12.088-
2.00 11.275 | 3,014 15,102

2.50 9.950 2.695 17.797
3.00 9325 . 2,329 20.127

4,00 7.928 3,901  24.027
5,00  7.032 o - 3,041 27.068

6.00 2.379  29.447
7.00 6.152 _2.049 31.495

8.C0 5.385 T T T1.157 33,252

.9.60 4,212 . 1.030  34.282
10.00 4.907 ' 0.850  35.132
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GROUP CBF AT D 5 s
e CALF BLOODFLOW-—-ISOTON--AFTER TRAIN.~--GROUP=D
REST VALUES = == 2822 = 2.466  2.530 = 2.262 2,508 . i
2.590 2.530 2.472 2.448 2.408
AVERAGE AT REST = 2.504
‘ STEP MEAN AREA CUMULATIVE
0.25 15,260 - o 2.392 2+392
0.50 15.020 2.369 4,761
) 1.C0 12,220 4.169 8.930
1.50 11.300 3.471 . 12.401
2.00 11,130 — 3.267 15,668
2.50 9.280 2.888 18.556 i
3.0 84328 2.363  20.918 ;
4,00 7.660 4,118 25.036
_....5.00  6.614 o __3s475  28.511
6.00 6.132 2.902 31.413
7.00  5.592 o 2,519 33,932
8.00 4,556 1.928 35.860
900 4.246 . 1.423 = 37.283
10.C0 4,168 1.278 38.560




GROUP CBF B T 5 9

REST VALUES =

AVERAGE AT REST =

STEP
0.25

0.50
1.00

1.50

_2.00

2.50
3.00

© 8.823
.8 . 007, D e L ITE

.3+240
3,675

T 34473

Page 92

e 38310

3.405

_3.471
3.625

. CALF BLOODFLOW--ISOTON-~BEFORE _TRAIN.--GROUP=S

3.
3.

400
555

37605

MEAN
13.317 i
12.583

9.217

1.567
6.990

AREA CUMULATIVE

1.846

2.785

2.080
1.853

1.618
1.427

Cl.777
T 8.488

T 11.959

1.846

T 3.623
6.408

10.341

13.386

4,00 6.433 R 2.429  15.815 o
5,00  5.630 1.919 17.734
6.00 5.547 T TTTTTTTTTTLLs8TT 190321 T
. 7.00 4,507 1,166 20.486
8.00 4,143 ‘ TTT0,639 T21.125
9.00 3,913 | 0.416  21.542
10.00 4,007 T T 0.365 21,907
S




GROUP CBF AT S 9

—..CALF BLCODFLOW-=ISOTON-~AFTER TRAIN.--GROUP=$S

REST VALUES = =~ 2.622 = 2.852

2.790  2.982 2.830  3.007

2,960 2.887  2.877
2.955

AVERAGE AT REST =  2.876

STEP. MEAN - B AREA. CUMULATIVE
0.25 12.500 , 1.804 1.804

0.50 12,633 1.817 3.621
1.00 7.443 o 2.686 6.3C7

1.50 6.183 1.476 . 7.783
200 5,337 1.081 8.865

2.50 5.177 0.893 9.758
3.00 4,953 D.521 10.578

4,00 4.707 ©1.465 12,044
5.00 44640 o 1.348 13.392

T 6.00 T 4,217 1,164 14.556

... 1.00 4,150 .. 0.980  15.536
8.C0 3,160 : 0.584 16,121

9.00 2.893 - 0.113 16.233

10.00  3.187 0.123  16.356
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APPENDIX VIIT

Tables and gravhs of venous compliance
neasurements (individual and grouped averages),
before and after arterial occlusion, before and
after conditioning, 0 toll0 mm Hg.

Units: milliliters/100 milliliter
arm or calf . mm IIg.

Graphs: Abscissa, time in minutes
Crdinate, milliliters/100
milliliter arm or calf - mm Hqg,

:luscle Training and Blooéd Flow
i, Xaneko, R. F. Walters, & L. D. Carlson
Final Report NGR 05-004-026

Pages 94 to 110



. INDIVIDUAL

~ TIME

=

Page 95

0.75 MIN
_2.00

0.14
0.12

3.25

o

0.17
~.0.15
0.18

0.09

0.09
0.08
0.08

5

3

AVERAGES FOR ARM VEN-COMP--A 0-—-BEF TR--GR=D--0-~10 MMHG

4

5

MEAN

STD DEV

PRECONDITIONING PERIOD

.. 0.08

1.00 MIN
2e25
3.50
a5

__0.12

0.16
0.18
0.16

0.04

0.04

6.00
_1e25

8.50
975

0.16
_0.16
0.16

0.4

0.07
_0.06
0.05

0.04 _

0.02

. 0.02

0.04

0.04
0.05

0.02
0.02

0.02

0.06

0.05

0.04

0.02
_0.02

0.02
0.04

0.02 _ 0.060

C.062

0.055
0.043

0.074
0.070

0.02

0.00

0.082

0.064
0.051
0.072

0.03
0.03
0.02
0.03

0.03

_0.02

0.02

0.03
-0.02
0.02
0.02

0.03

0.02

0.02
0.02

. 0.02  0.C45

6.055

0.061
0,044

0.058
0.053

0.071
0.062

0.02
0.02

- 0.02

0.02
~0.02

0.04
0.04

0.062
€.058

0.060
0.061

0.061
0.053

0.058
0.051

e




INDIVIDUAL 1

CTIME

AVERAGES FOR ARM VEN-COMP-—=A O--AFT TR--GR=D--0-10 MMHG

2 3 4

5 MEAN

STD DEV

~ PRECONDITIONING PERIOD

0.75 MIN
2,00

3.25
450
5.75

0.16
0.15
0.17

~0.13

_0.15

. 0.16

0.01
_.0.02
0.02
. 0.02
0.02

0.11 0.02
0.04
0.04
0.04
0.04

0.13
_0.11
0.12

1.00 MIN
225

3.50

~hel5

6,00
Te25
8450

L9e15

©0.11
 0.l4
0.13

0.17

017

_0.20

_0.20
0.22

0.
0,06 0.083  0.060

0.
0.
O.

05

05 0.071

G5 0.080

05 0.082

0.064
0.059

POST CONDITIONING
0.01
0002

0.02
004 _
0.02
0404
0.04
2 0.02 .

0.06
0.04
0.04

- »0.02»<_+
0.02
0.01
0.02
0.02

0.11
0.13
0.16
0.11
0.11
O.11
0.11
0.08

0.05
0.
0.
0.
O,
0.
0.

0.06

06

06

0.068 0.041
06 __ 0.C91 0,073
0.085 0.062

06___ _0.081 0.061 _
0.068 0.050

... 0.083 = 0,072

06
07 0.083

.0.080

0.060

_0.081
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" AVERAGES FOR ARM VEN-COMP-—-A O--BEF TR--GR=5--0-10 MMHG
INDIVIDUAL S - MEAN STD DEV
- T TIME " PRECONDITIONING PERIOD
1 0.75 MIN 0.05 0.06 0.09 0.06 0.065 0.017
12.00 _0.06. 0.03 _0.09 ___ 0.06 0.059 0.023
3,25 0.05 0.03 0.07  0.06 €.053 0.017
1450 .. 0.05  0.04  0.07__0.07 0.056 0.017
5.75 0.12 0.05 0.08 0.07 0.079 0.028
POST CONDITIONING
" 71,00 MIN  0.02  0.03 0.02 T 0.08 €.036 0.029
. 2e25 0,02 = 0.05 = 0.11 _ 0.03 0.652 0.041
3,50 0.02 0.04 0.08 " 0.03 0.041 0.026
l4e?5 0.05 = 0.06 0.11 0.05 C.C67 0.030
6.00 0.07 0.04 0.06 0.05 C.056 0.015
1725  0.06 ~ 0.06 = 0.06  0.04 €.053 0.006
8.50 0.04 0.04 0.09 0.05 0.053 0.024
9.75 _0.07 ~ 0.04 ~ 0.04_  0.04 o C.048 0.015
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AVERAGES FOR ARM VEN-COMP--A O--AFT TR--GR=5--0-10 MMHG

INDIVIDUAL 6 7 8 9 MEAN

STD DEV

~OTIME ~ PRECONDITIONING PERIOD

0.75 MIN 0.09 0.05 0.04 0.01 0.050
_2.00 0.08 0.07  0.04_ 0.03 0.054
3.25 0.07 0.08 0.02 0.03 0.048
_ 4,50 0.06 0.05 0,06 0,03 0.049
5.75 : 0.07 0.07 0.00

0.04 s 0.059  0.017

0.034
2 0.026

0.029
0.016

~ POST CONDITIONING

0.059
. 0.08 0.03 0.07 -0.00 0.047

71.00 MIN  0.14  0.03 Vwmwb.ﬁéﬂmkf{O:bo
225

3.50 0.07 0.06  0.05 0.01 0.049

_&e15  0.08  0.07  0.04 = 0.01_ i 0.051
6.00 0.05 0.04 0.02 0.01
T7.25 0.05 0.04 0.02 0.01 0.031

T 8.50  0.04 0.05 0.02  0.01 0.030

Q.75 0.09  0.05  0.02  0.00

- 0.025

0.055  0.037

0.061
0.038

0.031

6.031  0.017

_0.017
0.017

s
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e oo e ot o A 5 it 3.

AVERAGES FCR CALF VEN-COMP-—-A O--BEF TR--GR=D--0~10 MMHG

-

?&51?15UAL 1 2 3 4 5 MEAN STD DEV

TIME PRECONDITIONING PERIOD

1 075 MIN 0.09 0.04 0.05 0.03 0.07 C.053 0.023
2 ,_0 0 0 . O 9 _wo . OJSN“‘_ ._0 ° 0 5 __,;_,___v,,.o 'O 2 P _Q - 06 “__,,____,GV’MG 56 0 0_‘0 2w7
-y 3425 0.00 0.05 0.05 0.03 0.05 0.044 0.012
14,50 _ 0.12 = 0.04  0.05 _ 0.03 0,05 ___ C.060 0.037
5.75 0.09 0.02 0.07 0.04 0.04 0.052 0.027

]

POST CONDITIONING

1.00 MIN 0.06 0.02 0.07 0.04 0.04 C.045 0.020
1 2425 0.09  0.02 0,06 Q.05 _ 0.04_ 0,053 0,024
3.50 0.08 0.03 0.07 0.03 0.07 C.055 0.024
4,75 0,06  0.04 __ 0.05 _  0.04 0,06 0,051 0.008

, 600 0.07 0.02 0.05 0.04 0.06 0.049 0.018
| 125 . 0.07_ _0.04  0.06 005 __  0.06____0.C57 0.010
8.50 0.07 0.04 0.05 0.04 0.04 0.049 0.012

9.5 0.08  0.04  0.05  0.03  0.04  GC.049 _ 0.018

1

e
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AVERAGES FOR CALF VEN-COMP--A O--AFT TR--GR=D--0~10 MMHG

INDIVIDUAL 1 2 3 4 5 MEAN STD DEV

-

TIME  PRECONDITIONING PERICD

0.75 MIN 0.07 0.01 0.06 0.05 0.06 0.051 0.023
_2.00_ .. 0.07 0,01 ____0.08 __ 0.06 0.07 0.059 0.028__
3.25 0.07 | 0.02 0.09 0.07 0.07 0.064 0.026

4,50 0.05 . 0.02 = 0,08 0,05 0,06 0.052 0.021

" 5.75 0.05 0.02 0.00 0.05 0.06 0.046 0.018

POST CONDITIONING

— e i e e o B e e e =+ S i e e
1.00 MIN 0.12 -0.00%% 0.03 0.02 0.06 0.045 0.045
_ 2625 0.07_ _  0.01 = 0.06 __ 0.04 0.06 _ 0.049  0.023
3.50 0.07 0.01 0.06 0.06 0.08 0.055 0.026
_4e75__  0.07 0,01  0.06 __0.,05 _ 0.07 ___ G.054 0,026
6.00 0.07 0.01 W 0.05 0.05 0.08 ¢.051 0.C26
_Te25 0.07 = 0.02%  0.08  0.04  0.06 0.054 0.022
8.50 0.08 -0.00 0.06 0.04 0.08 0.053 0.033
975 0.07 . 0,01 = 0.06  0.05  0.08 _ 0.054 0.026

Ve
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AVERAGES FOR CALF VEN-COMP--A O--BEF TR--GR=S--0-10 MMHG

INDIVIDUAL 6 T 8 9 ‘ MEAN  STD DEV

© TIME ~ PRECONDITIONING PERIOD

1 0.75 MIN 0.06 0.07 0.05 0.04 0.055 0.013
2,00 0.07 0.06___ 0.06 0.02 0,053 0.020 -
v 3025 0.05 0.07 0.06 0.04 0.055 0.013
4,50 0.07 0.07 0.05 0.02 0.051 0.025

'5.75  0.07 - 0.03 7 0.053 0.016

0.06  0.05

""" o POST CONDITIONING -
~1.00 MIN  0.03 MM“0{04"Q@L0;007mw*“Ofdim"“wmwm—" - 0.027 0.018
12425  0.04  0.08 VY 0.03  0.,03 0,048 0.024 -

0.06 0.08 0.03 0.02 T C.046 | 0.031
4.5  0.05 0,06 0.03 ~ 0.03 . B.045 _0.014
6,00 0.06 0.07 0.03 0.04 C.050 0.016
1T7e25 0.06 0,07 = 0.04 = 0,03 Y _0.050  0.017
8.50 0-03 0007 0001'5 0.02 ) 00040_ 00022
_9.15 0.07 0.07 0.03 ~ 0.03 0.048  0.023

3,50

1 e e, e , e
7
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AVERAGES FOR CALF VEN-COMP-=A 0-=AFT TR--GR=S--0-10 MMHG
";iﬁbEViﬁUAL” 6 T 8 9 MEAN STO DEV
 TIME ~ PRECONDITIONING PERIOD ] a
0.75 MIN 0.04 " 0.08  0.03  0.04 0.048 0.019
200 0.04 0,09  0.04  0.03 0.051 0.025 B}

3.25
__%.50
5.75

0.04
0.03
0.04

© 1.00 MIN 0.

_2e25
3.50

0.08
0.09
0.08

Olo6
0.07
0.08
.. 0.08

0.09
0.08

0.03
0.04

0.04
0.04

0.048
0.051

0.019
0.025

T 0.04

“0.05

0.053 0.020 ‘

'POST CONDITIONING

0.03
0.02

.
0.03

0.020
0.021

0.035
0.038

0.04
0.04

0,03
0.04

S 0.026
0.018

0.040
0.049

0.05
0.04

T 0.04
0.04

0,026
0.022

C.056
0.049

- 8.50 "~ 0.06 - 0.08  0.04  0.03 0.053  0.018
_9.75 . 0.04 ~ 0.09  0.04 ~ 0.04 ~ 0.053 0.024
f
Ve
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APPENDIX IX

Tables and graphs of venous compliance
measurements (individual and grouped averages),
before and after arterial occlusion, before and
after conditioning, 10 to 20 mm Yg.

Units: #illiliters/100 milliliter
arm or calf . mm Hg.

Graphs: Ibscissa, time in minutes
Ordinate, milliliters/100
milliliter arm or calf - mm Hyg.

-

Huscle Training and Blood Flow
i, Xaneko, R. ¥F. Walters, & L. D. Carlson
Final Report NGR 05-004-026

Pages 111 to 127
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T AVERAGES FOR ARM VEN-COMP--A O--BEF TR--GR=D--10-20 MMHG
INDIVIDUAL 1 2 3 A 5  MEAN STD DEV
T TIME PRECONDITIONING PERIOD
0.75 MIN 0.27 0.37 0.20 0.22 0.12 0.235 0.095
_2+00 0.27 0.41 _0.19 __ 0.23 0,12 0.243 0.108
3,25 0.21 0.31 0.23 0.22 0.12 0.219 0.070
_4.50 0.26 0.29 0.26 0.22 0.12 ~ 0.229 0.068
5.5 0.23 0.36 0.26 0.23 0.00 0.269 0.062
POST CONDITIONING
1200 MIN T 0.337 T 0.26 7 0.41 0.22 0.12 0.269 0.109
225 0.23 0.38 0e33 0.25 0,13 C.266 C.098
3,50 0.23 0.33 0.26 0.25 0.12 6.238 0.074
4,75 0.18 0.31 0.29 0.23 0.13 0.231 0.075
6.00 0.18 0.29 0.27 0.22 0.13 0.220 0.064
7.25 0418 0.30  0.27 0.2l 0.13 __ 0.220 0.068
]e.so 0.18 0.29 0.27 0.23 0.13 0.222 0.064
' 9.75 0.20 0.30  0.25  0.21 0.13 0.220 0.063
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INDIVIDUAL

1

TIME

PRECONDITIONING PERIOD

5

5

4

AVERAGES FOR ARM VEN-COMP--A O--AFT TR--GR=D--10-20 MMHG

5

MEAN

STD DEVY

| 0.75 MIN
L 2.00

3,25
|_4«50
{ 5.75

0.23

_.0.24

0.24

0.21
0.24

0,17
0.18

017

0.29
0.29
0.23

- 6.21

0.29

T 0.32
0.27

0424
0.27

T 0.29
0.27

0.18
0.20

0.22

0.22
0.17

0.11
0.10

0.189
0.187

0.11
0.11

0.209
0.206

- 0.20

0.17

0.15

0.049
0.058

-~ 0.069

0.071

0.195 0.032

POST CONDITIONING

T 0.30
0.24

0.23
0.28

0.24
__De26
0.24
0.25

0.30
0.21

0.09
0.12

“0.12

0.14

0.250
0.254

0.257 0.081

0.228

0.24
0.24

0.18
0.12

- 0.16
0.20

Ce24
0.20

0.14

0.13 0.200

0.119
0.080

0.055

0.216
0.218

0.214

0.035
0.059

0.052

- 0.066
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AVERAGES FOR ARM VEN-COMP--A 0--BEF TR--GR=5--10-20 MMHG

INDIVIDUAL 6 7 8 9 MEAN STD DEV

TIME PRECONDITIONING PERIOD

1 0.75 MIN 0.33 017 O.14 0.13 0.193 0.091
22.00_ 0 0.31_ _0.16 0.14 0.16 0.195 0.080

3.25 0.30 0.17 0.15 0.16 0.196 0.072
[ 4e50 . 0.27  0.14 0.12 0.14 C.l67. 0,068
5.75 0.28 0.19 0.15 0.18 0.199 0.056

! POST CONDITIONING

"1.00 MIN 0.44 0.28 0.30 0.18 0.302 0.107

225 0.30  0.19  0.22 0,18 0.224 0.056

' 3450 0.23 0.21 0.19 0.17 0,201 0.028
4e?5  0.21  0.16  0Ol.1l6 0.17 0.173 0.025

- 6,00 0.30 0.15 0.17 0.15 0.192 0.075
Te25 023  0.19  0.17 0.17 0.191 [V

- 8450 0.31 C 0e17 0.15  0.16 c.198  0.078
915 030 _ 0e17_ . 0O.l5 _0.18_ C.199 0,070

0,030
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AVERAGES FOR ARM VEN-COMP--A O--AFT TR--GR=$--10-20 MMHG

INDIVIDUAL 6 - 7 ) 8 9 MEAN STD DEV

TIME PRECONDITIONING PERIOD

0.75 MIN 0.28 0.12 0.16 0.20 0.191 0.070
_ 2400 0,39 0.10 _ _ 0.21 ___ 0.21_ 0.227 0.120
3.25 0.26 0.09 0.21 0.20 0.189 0.070
4e50 0.30  O.l2z  0.21  0.20 0.204 _0.073

5,75  0.33  0.08  0.00  0.18 o 0.200 0.125
" POST CONDITIONING

" 1.00 MIN 0.55 0.17 0.33 0.17 0.304 0.178

225 0 039 0410 _ 0.32  0.l4 0.239 0.138

3.50 0.38 O0.14 0.28 .16 0.239 0.111
L A4.T5 0.23  0.08 0.23  _0.13 0.167 0.071
6.00 0.25 0.08 0.23 0.14 0.176 0.076
¥e25 . 0.19  0.10  0.18  0.14 . 0.155 0.041
8.50 0.23 0.11 0.21 0.14 0.171 0.053
_9e75 . 0.33  0.09  0O.16 _ 0.00 0.197 0.123

- -
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'NDIVIDUAL

i

CTIME

0.75 MIN
2.00_
3.25
4250

0.20

e 017

0.00
0.18

0.08
0,10

0.09
0.11

5.75

0.18

2625
3.50
4,75
6.00
125

8.50

9«75

1.00 MIN

0.17

0.17
0.15

S 0.20
_0.24

_0.17

0.17
. 0.14

0.12

0.12

0.15

0.12

5

0.11

5y

0.13

S 0.13
2 0.13

3

4

5

MEAN

STD DEV

s M—
_0.18

0.17
0.18

 PRECONDITIONING PERIOD

0.10
0.11

0.151
0.148

0.058
0.040

0.19
0.20

0
0

17
«17

YT 0

.16

0.10
0.11

0.11 0.148

0.137
0.155

0.049
0.040

~0.036

POST CONDITIONING

——5
0
0

0.11
- D.14
D.18
- 0.20
0.20
. 0.20
0.20
0.20

.18
.18
17

0.11
0.11
0.11
O.11

0.145
0.159

0.153
0.161

C.042
0.052
C.029
0.044

0.11
0.11

C.167
0.157

0.11

0.11

0.165

€.157

0.040

0.043

0.043

- 0.045

- Ve
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AVERAGES FOR CALF VEN-COMP=—A O--AFT TR=-GR=D--10-20 MMHG )
CINDIVIDUAL-, 1 2 3 4 5 " MEAN  STb DEV

TIME PRECONDITIONING PERIOD

0.75 MIN 0.14 0.08 0.18 0.11 0.05 6.112 0.052 ©
2,00 0.15  0.07 = 0.2 @ 0O.11 = 0.04 = 0.117 0.068..

3.25 0.15 0.08 0.18 0.11 0.05 0.113 0.053
4,50 0.13 0.10 0.20 0.11 0.05 0.117 0.054

5.75 0.13  0.07  0.00  0.16 = 0.05 0.102 0,051

~ POST CONDITIONING

1.00 MIN 0.23 0.08 0.17 0.09 0.03 0.120 0.079
2425 0.16 0,09  0.17  0O.11 = 0.03 = G.114 ~  0.056
3.50 0.18 0.08 0.15 0.16 0.04 0.122 0.059
LGe15 . 0.20  0.08  0.18  0.16 0.04 0.132 ~~ 0.068
6.00 0.19 0.09 0.15 0.11 0.03 0.116 0.060
Te25  0.20  0.09  0.18  0.11  0.05 0.126 0,063
0.10 0.18 0.117 70.03 7 0.I26  0.067

9.5 0.13 0,08  0.18 0.4 = 0.02 =~ 0C.111 = 0.064

RS




" AVERAGES FOR CALF VEN-COMP--A OQ--BEF TR-~GR=S--10-20 MMHG

INDIVIDUAL 6 7 8 9 ' MEAN STD DEV

TIME PRECONDITIDNING PERIGD

D.75 MIN 0.13 0.22 0.15 0.17 0.169 0.037

_2.00 __ ~ 0.13 0.23_ 0.1l 0.17 0.160 __ 0.050

3.25 0.14 0.23 0.11 0.17 0.164 0.052
~4e50 014 0.22  0.16 2017, 0.175  0.033

T5.75 0.13  0.23 0.14 0.19 - 0.172 0,045

1.00 MIN 0.15 0.19 0.19 0.14 C.169 0.025
2625 0.4 = 0.25  0.15 0.6
3,50 0.14 0.26 0.17 0.17 €.187 0.052
4015  0el4 0025 0.1} Q0.7
6.00 0.14 0.23 0.15 0.19 0.180 0.041
_Te25 ... 016 0.22 0,11  0.16 0.163 0. 045
8.50 0.16 .22 0.16 0.17 C.179 0.028
975 0.7 0.2 0.16  0.17 . 0.178 0.020

0.171 ~ 0.062

o Bel76 0,049
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INDIVIDUAL

TIME

 AVERAGES

"FOR CALF VEN-COMP--A 0--AFT TR=--GR=S--10-20 MMHG

6

7 8 9 " MEAN STD DEV

PRECONDITIONING PERIOD

0.75 MIN
.2.00

3.25
450
5.75

0.18 0.055

0.12
0.12
0.11
. 0.09
0.09

0.09
0.08
0.11
.0.09
0.06

0.107
0.110 0.069
0.114 0.065
0,097  0.049
0.088 0.058 *+

—

POST CONDITIONING

1.00 MIN
225
3.50
_4eT5
6.00
Te25
8.50

2915

e 0604

0.04

.. 0.03

0.03

C.04

_0.06

0.04

_0.04

..0.18_ _ 0.12_
_0.19
_0.16

©0.11
_0.12
0.13

0.19
0.19
0.20

0.103
0.104
0.118
0.105
0.111
0,114
0.101
0.107

0.063
0.070
0.071
0.058
0.057
0.059
0.064
0.061

0.18 0.12
o 0.12
0.07

20.07

~0.08
0.11
015

0.19

A
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APPENDIY X

Tables and graphs of venous compliance
measurements (individual and grouped averages),
before and after arterial occlusion, before and
after conditioning, 20 to 30 mm Hg,

Unitss Milliliters/100 milliliter
arm or calf - mm Hg.

Graphs: Abscissa, time in minutes
Ordinate, nmilliliters/100
arm or calf - mm Heg,

viuscle Training and Blood Flow
M. Xaneko, 2. F. Walters, & L. D. Carlson
Final Report HGR 05-004-026
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AVERAGES FOR ARM VEN-COMP--A O--BEF TR--GR=D--20-30 MMHG

INDIVIDUAL

1

TIME

3

i

5

MEAN

STD DEV

PRECONDITIONING PERIOD

0.75 MIN
12.00
" 3.25
850
5.75

0.20

_0.22

0.25

_.0.20

0.22

D.27
. 0.27

0.33
0.26

0.16
0.19

0.19
0.21

0.229
0.229

0.068
0.034

0.28

0.30

_0.37

_0.31

0.34

0.30

0.20
_0.16
0.17

0.17

_0.21

0.00

0.247
~0.250
0.249

0.067
0.089

0.066

1.00 MIN
225
475
6.00

8.50
1975

125

0.16

. 0.16_

0.18

0.19

.0.20

0.20
__0.18

0.18

POST CONDITIONING

0.41
0.23
0.27

0.24
0.26

0.27

0624

0.23

 0.43

_0.28

0.34
0.34
0.25
. 0.30
0.23
0.32.

~...0.18
~.0.19

017

0.18

0.23
0.18

0.291
0.218

0.120
0.051

0.18

0.19
0.19

0.221
0,226

0.071
0.071

0.18

0.19
2 0.19

0.21

019

0.20

0.20

0.217
0.217

0.040
0.055_

0.213
0.229

0.029
_0.054

v



AVERAGES FOR ARM VEN-COMP~-A O--AFT TR==GR=D--20-30 MMHG

INDIVIDUAL 1 2 3 4 5 MEAN STD DEV

CTIME  PRECONDITIONING PERIOD

0.75 MIN 0.20 0.27 0.19 0.15 0.18 0.198 0.043
2.00_ 0.20_  _ _0.24 0.22_ 0.20 ~ 0.16_ 0.204  0.031
3.25 0.26 0.24 0.22 0.17 0.16 0.212 0.043
450 0.23 Q.32 0.22  0.22 0,14  0.226 0.064

5.75 0.17 0.24 0.20 0.20 0,18 0.199 0.027

POST CONDITIONING

1.00 MIN  0.33  0.32 0.26 0.20 0.20 0.262 0.063
2.25  0.26  0.24 0,20 0,17 = Q.14 = 0.204  0.049

3.50 0.24 0.29 0.20 0.17 0.20 0.223 0.047
L&e15 .. 0.28  0.24 0,20 . 0.21 0.12 = 0.211  0.060

6.00 0.30 0.27 0.30 0.20 0.14 0.243 0.072
Te25 . .0.20  0.24  0.20 0,20  0.18 0,203 _  0.023
8+50 0.22 0.27 0.15 0.17 0.18 0.198 0.046
9.75 0.5  0.21 0.20  _0.16__ _0.16 __ 0.179 __ 0.028

e
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~ AVERAGES FOR ARM VEN-COMP--A 0--BEF TR--GR=5--20-30 MMHG )
NDIVIDUAL 6 1 8 9 MEAN  STD DEV -

TIME

PRECONDITIONING PERIOD

0.75 MIN 0.28

2.00  0.26_

3.25 0.26
4,50 0.27

6.5 T0.14 T 0L 1E 0.186  0.065
0416 0.13 _ 0.20 0.186 _ 0.056

0.16 0.14 0.15 0.177 0.054
0.16  0.14 0.18 0.184 0.058

5.75 0.26

0.17  0.12  0.17 - 0.177  0.057

"POST CONDITIONING

1.00 MIN 0.28
2¢25
3.50 0.23
be15
6.00 0.28
7.25 _ 0.29
8.50

0.28 _

_0.23

T 0.21
9.75 . 0.30

0,17 T 0.20 0418 0.208 0.049
_ 0.17 _0.17  0.20 C.206 0.052
0.17

0.17 0.18 0.190 0.03¢0
_0.13  0.16 _ 0.16 _0.170 0,045
0.12 0.16 0.16 0.179 0.070

0.11  0.13  0.18 0.177 0.081
0.15 0.12
0414 0.13  0.16

~ C.183 0.081

- 0.22 0.174 0.049
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AVERAGES FOR ARM VEN-COMP--A 0-~AFT TR--GR=5--20-30 MMHG

INDIVIDUAL 6 7 8 9 b MEAN  STD DEV

TIME ~ PRECONDITIONING PERIOD

0.75 MIN 0.32 0.14 0.21 0.17 0.208 0.080
2400 0.28__0.15 0.18 0,17 €.198 0.060
3.25 0.28 0.14 0.18 0.18 0.197 0.063

4,50 0.35__ 0.10  0.21 0,13 0.198 0.113

5,75 0.35 0.15 0.00 0.17 A 0.226 0.112

POST CONDITIONING

1.00 MIN 0.35 0.12 0.33 0.09 0.223 0.138
L2425 _0.33 0012 0.29  0.09 0.207 0.120
3.50 0.26 0.13 0.12 0.14 0.164 . 0.065
475 . 0.19  0.10  0.18 0.12 __0.148 = 0,045
6.00 0.25 0.13 0.23 0.09 0.174 0.076
7.25 0.28 0,10 0,16 0.13  0.171 0.080
8+50 0.21 0.09 0.23 0.13 7TTTTTTTTTTO 166 0,064

975 0.24  0O.11 0,23 = 0.00 0.191 0.070

e
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AVERAGES FCOR CALF VEN-COMP--A O--BEF TR--GR=D--20-30 MMHG

INDIVIOUAL 1 2 3 4 5 MEAN ~  STD DEV

TIME  PRECONDITIONING PERIOD

0.75 MIN 0.17 0.15 0.15 0.15 0.17 0.155 0.012
_2.00 0.19 _ 0619 0.16 0.17__. 0.17 0.175  0.013 =

3.25 0.00 0.21 0.15 0.18 0.17 C.176 0.023
450 0.19 0.23 015 ~ 0.18B _ 0.15 0.178 0.034

5.75 0.16 0.16 0.15 0.18 0.18 0.164 0.014

POST CONDITIONING

1.00 MIN 0.30 0.21 0.18 0.18 0.18 0.211 0.053
2625 . 017 0.2  0el6 017 0.16 _ 0.173 - 0.020
3.50 0.21 0.20 0.18 0.18 0.16 C.184 0.020
_4e75 . 0.17 0.2 | 0.16 __ 0.17___ 0.17 __C.175 _ 0.018

6.00 0.16 0.15 0.16 0.15 0.18 0.160 0.014

7425 016~ 0.19 = 0.15 = 0,17  0.17 _ _©C.167 __ 0.015

8.50 0.16 0.19 0.18 0.18 0.18 C.177 0.010

L9715 0.18  0O.17  0O.18  0.18  0.16 = 0.1l74 0,010

e
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INDIVIDUAL

TIME

0.75 MIN
2.00
3.25
_4.50
5.75

1

T
~0.15

0.13

0.15

0.16
0416

2 0.13  0.16

1.00 MIN

. 2.25
3.50

B 20 £ I
6.00

T e
... 0ele

0.15

BN ' T'D 3

0.17

2.

Sy

AVERAGES FOR CALF VEN-COMP--A O--AFT TR--GR=D--20-30 MMHG

4

5

MEAN

"STD DEV

 PRECONDITIONING PERIOD

0.16

0.17

0.16
0.17

0.16

3o G

0.15

0.09

_0.15

0.17

_0.15

0.00

0.20

0.12
. 0.17
. 0.15

0.15

0.11
0.16
0.13

. 0e16
0.11

0.13
0.11

0.13

0.118

0.146

2 0.11 ~ 0.133

0.147

0.029

_06.13 =~ 0.149 = 0.014

0.024
0.026
0.019

POST CONDITIONING

0.18

0.15
0.14
0.15

Te25 . 0.18 ~ 0.18 0.14  0.14

. 0.16

0.17

0.15

0.14

0.16
0.14

D.16

- 0.187

0.158
_0.152
0.159

_0.153  0.018

0.014

0.012
0.013

0.010
0.157 0,024

" 0.14
_0.11

8450
915

0.16
0.18

0.14
0.17

0.12
0.14

0.14

0.16

0.142 0,015
.0e152  0.031

4
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o T TTAVERAGES FOR CALF VEN-COMP——A O--BEF TR-~GR=5--20-30 MMHG
INDIVIOUAL 2 6 1 8 T ¢ " MEAN STD DEV

TIME ~ PRECONDITIONING PERIOD

0.75 MIN 0.15  0.17  0.10 0.17 - ' 0.148 0.032
2400 0415 0.17 _ _ 0.10 0.21 0.156

3.25 0.16 0.17 0.12 0.17 0.155 0.024
4,50 0.16 _ 0.18 0.13 0.18 0.162 0.025

5.75 0.15 = 0.18 0.13 0.19 = 0.162 0.028

"~ POST CONDITIONING

1.00 MIN 0.19 0.19 0.12 0.22 C.180 0.043 o
2425 0.19 016 0.2 0,19 ~ 0e.163 = 0.033
3.50 0.17 0.17 0.13 0.19 0.163 0,026
_4.75 0.18 . 0.19 0,13  0.19 ~ Gel72 0,030
6,00 0.18 0.17 0.12 0.20 C.165 0.033
125 0.15 0.18 0.14 0.21 0.168 0.031

8.50 0.15  0.17  0.10  0.21 N 0.158 0.043
975 0.17  0.17  0.12  O.19  0.161  0.030




INDIVIDUAL

PR

Page-136

7 .~

~ TIME

0.75 MIN
2.00
3.25

5.7  0.14

1.00 MIN 0.

L2625
3.50
VA5
6.00
de25
8.50
915

- 0.18

0.15
013
0.12
0.14

— g5 "

0.18

0.14
0.16

0.16 0.12
0.15
0.14
0.15
0.16

_0.09
0.09
0.09

© POST CONDITIONING

0.18 O.12

0.18 0.07
0.11
0.12

0.16

S 0.07

Te Tt
S 0.12

Qa2
0.07 -

~ AVERAGES FCR CALF VEN-COMP-~A 0O--AFT TR--GR=$=-20-30 MMHG
PRECONDITIONING PERIOD

— 5

.

0.
_ 0.
0.

_ .0
0.
0.
0.

11

5

09
0.

9 - MEAN  STD DEV

0.023
_0.026

0.026

0.035
0.042 o

0.136
0.122
0.107
0.116
0.117

0.034
0,033
0.025
_0.042
0.036

0.151
C.130
0.143
0.124
C.128
C.123  0.031
 0.111  0.034
C.125 ~ 0.038

10
13

11
10
09

tz

/
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APPENDIX X

Tables and Graphs of venous compliance
measurements (individual and grouped averages),
before and after isometric exercise, before and
after conditioning, 0 to 10 mm Hg.

Units: Milliliters/100 milliliter
arm or calf - mm Hg.

Graphs: Abscissa, time in minutes
Ordinate, milliliters/100
milliliter arm or calf - mm Hg.

Hluscle Training and Blood Flow
ii. Xaneko, R. P, "Jalters, & L. D. Carlson
Final Report HGR 05-004~026

Pages 145 to 161
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~ AVERAGES FOR ARM VEN-COMP--I1SOM--BEF TR--GR=D--0-10 MMHG

INDIVIDUAL 1 2 3 4 5 MEAN STD DEV

PRECONDITIONING PERIOD

0.75 MIN 0.14 0.09 0.04 0.02 0.02 0.062 0.055
_2.00 0.12 0.08_ 0,05 0.02 ____ 0.02 0.060 0.043

3.25 0.17 0.09 0.06 0.02 0.02 0.074 0.064
Lhe50 0.15 .0.08 0,05 0.02 0.04 €.070 0.051

5.75 0.18 0.08 0.04 0.02 0.00 0.082 0.072

TIME

POST CONDITIONING

1,00 MIN 0.10 0.09 0.02 0.02 0.06 0.059 0.038
2,25 0.12 . 0.08 _ 0.02 0.03 0,02 0,057 0,044
3.50 0.12 0.04 0.02 0.02 0.02 0.046 0.043
415 0.4 0,08 0,02  0.03_ _ 0.02 = C.060 0,052
6.00 0.16 0.12 0.03 0.02 0.02 C.072 0.065
7e25 0.4 0.07  0.02 0.02 0.02  0.056 _ 0.053
8.50 0.16 0.06 0.04 0.02 0.02 0.062 0.059

_9.75 . .De14  0.00 . 0.04  0.02  0.02 = 0.056 0.059

A
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INDIVIDUAL

AVERAGES FOR ARM VEN-COMP--ISOM--AFT TR=-GR=D--0-1C MMHG

1 2 3 4 5

MEAN

STD DEV

T OTIME " PRECONDITIONING PERIOD
0.75 MIN 0.16 0.11  0.01 0.02 0.05 0.071 0.064
2.00 0413 0.16____ 0,02 0.04 0.06 0.083 0.060

3.25

450

5.75

0.15
_0.15
0.17

0.13
0.1
0.12

0.02
0.02
0.02

0.04
_0.04
0.04

0.05
005
0.05

0.080
0.075__

0.082

0.059
0.054

T 0.064

POST CONDITIONING

1.00 MIN
2025
3.50
4.5
6.00
. de25

8.50
915

- 0.08  0.04 0.01  0.05
. 0.09 0,04  0.01
0.08 0.02 0.01

. B.05. _0.04___ 0.02

0.11
0.13
0.13
_0.16__

0.06
0.08

_0.08 0,071

0.058

0.038
0,047

0.C61
6.C72

0.048
0.055

0.15
0.15_
0.20
B LD ) SR

0.09 0.04 0.02
~0.08_ 0.02 0,02
O.12 0.02 0.01
2 0.16 0.02 0.02

0.06
_.0.08
0.06
_0.06

C.074
0.071
C.082

0.087

0.051
0.054

0.077
0,075 _

v
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INDIVIDUAL 6

TIME

0.75 MIN 0.05

2,00  0.06_
3.25 0.05
__4 ‘5 p,. - 0.05

5.75 T 0.12

Sy

~ PRECONDITIONING PERIOD

0.03
0.04

1,00 MIN  0.07

225  0.09
3.50 0.06
4e75 0.07
6.00 0.05
7425 0.12

0,04
0.07
0.05

0.05
0.06

T 0.06
0,03

N

- 0.08

0,09
_0.09 _0.06

 AVERAGES FOR ARM VEN-COMP--1SOM--BEF TR--GR=S--0-10 MMHG

g

0.06

MEAN

STD DEV

0.07 0.06
0.07 0.07

~0.08

0.03 0.03
.07 0.05
06 0.04
04 0.06

0.059

0.065

0.053
0.056

POST CONDITIONING

0.07

.017
0.023
0.017
0.017

0.079  0.028

~ 0.04 0.06
0.07 0.05

C.053
0,073
0.050
0.060

0.048
0,068

C.015
0.017
0.026
0,013
0.005
0.034

'8.50  0.12 0.06  0.04  0.04  0.065  0.036
975 6.1} 0.05  0.05  0.03  0.056  0.034
RROR CONDITION AT Ol2725 .

e
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INDIVIDUAL

6

AVERAGES FOR ARM VEN-COMP--I1SOM--AFT TR=-GR=S--0-10 MMHG

7 8 9 MEAN

TIME

STD DEV

PRECONDITIONING PERIOD

0.75 MIN

_2.00__

3.25
_ 4650
5.75

0.09

.. 0.08.

0.07

. 0.06

0,07

" 0.07  0.00

0.05 0.04 0.01 0.050

0.07___0.04 0.03 : 0.054

0.034
0.026

0.08 0.02 0.03 C.048
0,05  0.06 _0.03 ; 0.049
0.04 - 0.059

©1.00 MIN

2625
3.50

_&eT5

6.00
_ 125
8.50
975

0.12
0.14

0.14

T
0.12

0.2
. 0.09

. 0.12

0.05
0.05  0.03  0.01

0,05  0.04 = 0.01

0,016

0,029

0,017

~ POST CONDITIONING

0.03 0.01

0.03 0.03 0.01  0.047
0,04 0.02 0.01  0.055
0.04  0.02 0,01

0.03 0.05 0.03 0.063
0.03  0.05 _ 0.00

0.047
_0.053

_.G.056 _

_..0.068

0.035%
0,046 _
0.048

0,045

0.060

C.043 = 0.037___

0.054

_0.045

Ve
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AVERAGES FGR CALF VEN-COMP--ISOM--BEF TR-~GR=D--0-10 MHHG

{INDIVIDUAL 1 2 3 4 5 MEAN STD DEV

TIME PRECONDITIONING PERIOD

70.75 WIN 0.09 "0.04  0.05 0.03 0.07 0.053 0.023
42,00 0,09 0.05 _ 0.05_ 0.02 0.06__ 0,056 0,027

- 3.25 0.00 0.05 0.05 0.03 0.05 0.044 0.012
4,50 0.,12  0.04 = 0.05 = 0.03 _0.05 ~~ C.060 0,037

5.75 0.09 0.02 0,07 0.04  0.04 0.052 0,027

~ POST CONDITIONING

"~ 1.00 MIN 0.06 0.02 0.02 0.04 0.07 0.040 0.022
2425 . 0.07 @ 0.04 = 0.04  0.04  0.06 0,048  0.014
3.50 0.09 0.01 0.05 0.03 0.06 C.047 0,029
475 _ .. 0.08_ 0.02 0,02 0.02 _  0.06 0,039  0.028
76.00 0.08 0.02 0.02 0.04 0.04 C.039 0.023
i Te25 006 0,05 0.04 = 0.04.  0.04  0.045 = 0,010
_..9.75_ 6.09  0.02 0.02 _ _0.02 __0.06 ___ 0.040  0.031

4
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 AVERAGES FOR CALF VEN-COMP-~ISOM--AFT TR--GR=D-=0-10 MMHG o

INDIVIDUAL 1 2 3 4 5  MEAN STD DEV

CTIME ~ PRECONDITIONING PERIOD

| 0.75 MIN 0,07 0.01  0.06  0.05  0.06 0.051 0.023
‘200 0,07 _ 0,01  0.08  0.06 = 0.07 0,059 0.028
3.25 0.07 0.02 0.09 0.07

T 0.07 C.064  0.026
‘1 4450 0.05 0.02 0.08 0.05 0.06 0.052 0.021

5.75 0.05 0.02  0.00  0.05 0.06 0.046  0.018

1‘"”' ~ POST CONDITIONING

§“ 1-00 MIN 0.07 ’0.00 l/ 0002 0.05 0005 00036 00028 o
2.25 0,06 -0.06 0.02  0.05  0.06 _ 0.038 0,028
3.50 0.06 0.02 0.03 0.05 0.07 0.046 0.020
) 475 0.05  0.02 0,05 0.05 0,06 0,046 0,016 _
6.00 0.05 0.09 6.055 0.022

T 0,07 0.03 T 0.04
) i 7.25  0.07 0.02 0.02 0.04 0.09 0.048 0.028

8450 T 0.05 0,02 0.03 0.04  0.07  C.043 0,019
%75 . 0.07 _ 0.01  0.05 0,05 _ 0.05  0.046 0.021 N

b
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TAVERAGES FGR CALF VEN-COMP--ISOM--BEF TR--GR=S--0-10 MMHG

 INDIVIDUAL 6 7T 8 9 _ MEAN  STD DEV

 TIME ~ PRECONDITIONING PERIOD

0.75 MIN 0.06 0.07 0.05 0.04 0.055 0.013
2.00__ ___0.07_ 0,06 0.06 ___  0.02 0.053 - 0.020
3425 0.05 0.07 0.06 0.04 0.055 - 0.013
450 0.07 0,07 _0.05_ __ 0.02 0.051 0,025
5-75 : 0.07 0006 0-05 0003 00053 09016

_/"

POST CONDITIONING

1.00 MIN 0.03 0.05 0.04 @Qfg,oo 0.033 0.024
2.25 0.03  0.05 0,03 ° 0.02 ‘ €.035  0.016
3.50 0.04 0.05 0.05 0.02 0.041 0.018
‘4.75 __ 0.03 0,05 ~ 0.03 = 0.02 0.035 0.016
600 0.04 0.07 0.03 0.03 0.044 0.017
7.25  0.03  0.05  0.03  0.02 0.035 0.016
8.50 0.03 0.07 0.03 0.02° 0.036 0.023
9.75 . 0.05 0,07 0,03 = 0.02 0.042 = 0.023

7
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INDIVIDUA

 TIME

AVERAGES FCR CALF VEN-COMP~-ISOM=-AFT TR--GR=S--0-10MMHG

L

6

T 8

22.00

3.25
J%e50
5.75

0.04
0.04

0.04

20,03

_0.04

0.08  0.03

_0.09___ 0.04

9

MEAN

STD DE

v

PRECONDITIONING PERIOD

0.04
0.03

0.048
0.051

0.08 0.03
0.09
0.08 0.04

1,00 MIN
2425

3,50

Lbe15

6.00

125

8.50

9.5

- 0.01
0.01

0.01

0.03
. 0.02
0.02

0.03

. 0.06 0.04

_0.03

© 0.06  0.03
0.1 0.01

0.06 0.01

. 0.06 0,07

0.08 0.03

0.06 0.04

~0.08  0.00

0.04

~ POST CONDITIONING

0.04

0.05

_0.04

0.019
0.025

0.048
0.051

0.019
0.025

0.053

0.020

0.03
_0.05_
0.05
_..0.05

0.035
0.048

0.034
0.054

0.06

0.03

0.04

0.05

0.020

0.022
0,019

0,046

0.050

0.041

0.024

~0.017

C.051  0.023
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APPED

Tables and graphs of venous compliance
measurements (individual and grouped averages),
before and after isometric exercise, before and
after conditioning, 10 to 20 mm Hg.

Units:s 11111iliters/100 milliliter
arm or calf - mm Hg.

Graphs: Abscissa, time in minutes
Ordinate, milliliters/100
milliliter arm or calf - mm Hg.

luscle Training and Blood Flow
¥4, Kaneko, R, F. Walters, & L. D. Carlson
Final Report NGR 05-004-026

Pages 162 to 178
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~ AVERAGES FOR ARM VEN-COMP--ISOM--BEF TR--GR=D--10-20 MMHG

INDIVIDUAL 1 2 3 4 5 MEAN STD DEV

~ TIME - ~ PRECONDITIONING PERIOD
70,75 MIN  0.27  0.37  0.20  0.22 0.12 0.235 0.095
200 0,27 0.4 0.19 = 0.23 =~ 0.12 =~ 0.243 = 0.108
3.25 0.21 0.31 0.23 0.22 0.12 0.219 0.070
4,50 0.26  0.29  0.26 0.22 0.12 0.229 0.068

5.75 ©0.23  0.36

"0.26  0.23  0.00  0.269  0.062

POST CONDITIONING
1.00 MIN 0.35 0.19 0.22
225 ~.0.39  0.20  0.24 = 0.20  0.11 = 0,226 =~ 0.10z2

3.50 0.41 0.23 0.18 0.21 0.12 6.230 0.108
475 0.41 _ 0.17 _ 0.21 0.19 0.11 0.216 0.114
0.29 0.21 0.29 0.12 0.258 0.1C2

0.20  0.12 0.214 0.085
_0.20 0.11 0,226 0.102

600 0.39

| Te25  0.43 0430 0.22 = 0425 = 0.12 = 0,266 0.113
8.50 0.37 0.30 0.25 0.23 T 012 T 0.256 T 0,091

975  0.37 0,00 ~ 0.24 = 0.25 = 0.12 0.246 0.100

s
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AVERAGES FOR ARM VEN-COMP--ISOM--AFT TR--GR=D-~10-20 MMHG

INDIVIDUAL 1 2 3 ' 4 s MEAN STD DEV

TIME PRECONDITIONING PERIOD

0.75 MIN 0.23 0.21 = 0.17 " 0.22 0.11 C.189 0.049
_2.00 0.24 0424 0.18 0417 0.10 0.187 0.058

3,25 0.24 0.29 0.18 0.22 0.11 0.209 0.069
4,50 0.25 0.29 0.20 0.17 0.11 0.206 0.071
5.75 0.22 0.23 0.20 0.17 0.15 .195 0.032

1.00 MIN 0.33 0.19 0.30 D.16 0.11 0.218 C.093
2,25 0.39 0,23 0.32___ 0.17 0,10 0.243 0.116

3.50 0.41 0.21 0.24 0.16 0.18 C.242 0.097

4,75 _0.41 _ 0.21 0.26 0.20 0.10 0.236 0.112
6.00 0.44 0,23 De24 0.22 0.10 0.245 0.120
7.25 0.41 0419 0.30 0.21 0414 C.250 0.109
8.50 0.35 0.25 0.22 0.21 0.14  (0.235 T 0.076

9.75 ..0.35 6.2}  0.28  0.20 0.14 0.237 0.081

A
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INDIVIDUAL

6

~ AVERAGES FOR ARM VEN-COMP--ISOM--BEF TR--GR=S--10-20 MMHG

7 8 9

TIME

MEAN

STD DEV

PRECONDITIONING PERIOD

0.75 MIN
2400

3.25

. %4.50

5.75

. 0.31

0.33
0.30

0.28

_.0.16_
_ Q.21

0.17 0.14 0.13
0.14 0416

0.193
0.195

0.17 0.15 0.16 ~
_0.14 0.12 ~  0.14

0.196

0.19 0.15 0.18

1.00 MIN
2625
3.50
415 _
6.00

125

8.50

915

0.44

0.43
_0.40 _
0.33
0430
0.35
. 0.38

. 0.42

0.19_  Oel4 _  O.18

. 0e19 .

S 0.16.  0.17  0.17

0.199

0.091
0.080

0.072

0.167 0,068

0.056

POST CONDITIONING

S 0.31  0.14
0.14 _ 0.20

0.28

0.20 0,17 0.20
0.17_ _ 0.15  0.23

0.20 0.17 0.18

0.18 0.14 0.17




-~Page~166 -

"~ AVERAGES FCR ARM VEN-COMP=--ISOM--AFT TR--GR=5--10-20 MMHG

 INDIVIDUAL

6

8

TIME B o

0.75 MIN 0.28  0.12
2.00  0.39 0,10

3,25 0.26 0.09
4,50 0430 0.12

5.75

"~ 1.00 MIN

225
3.50

475
6.00

125

~ 8.50
915

" 0.35

0.35
0.28

0.33

S 0.47
0.35

_0.43

- 0.35
~.0.33

0,08

~ POST CONDITIONING

0.14
0.18

_0.17

O.14
0.13

- 0.17

e

0014

9

MEAN

STD DEV

~ PRECONDITIONING PERIOD

0.16
0.21
0.21

_0.21
0.00

- 0.24
0.28

. 0.18

0.18
0.18

- 0.28
_0.21

R

0.20 -
0.21  _”
0.20
.0.20
0.18

0.17
_0.17
0.18
__0.20
0.18
_0.18
0.16
_6.00

0.094
06103

T HESTTT

_0.097
0.085
0.122

0.066

0.086

vl
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7 T AVERAGES FOR CALF VEN-COMP--ISOM--BEF TR--GR=D--10-20 MMHG
INDIVIDUAL 1 2 3 e 5 VEAN STD DEV
TIME " PRECONDITIONING PERIOD
T 0.75 MIN 0.20 0.08 0,21 0.17 0.10 0.151 0.058
_______ 2.00_ _~~ 0O.17  0.10  ~ 0O.18 = 0O.18_  0O.11  0C.148 0.040
3,25 0.00 0.09 0.19 0,17 0.10 0.137 0.049
4,50 0418 08,11 0,20 0417  0.11  0.155 0.040

5.75

© 1.00 MIN

. 2.25
3.50
_he15
6.00
7.25

—518

SN o ;__1_9‘

T
. 9.75

0.19
0.14

0.17

0.22
it

S 0.21
Q.24

R
~ POST CONDITIONING

0.08

0.08

0,07

0.08

0.10

0.09

0.10
0.10

0.18

0.15
0.17
. 0.18
0.18
0.18

0.20

0.13

0.17

0.16

~5711~

0.148

T 0.036

0.18
- 0.18
0.21
_0.21
0.20
0.19

oA g -
___0.20

0.11
0.11

1 0.09

0.11

S 0.0T

0.09

i
0.0

0.138
0.145

T 0.153 7

04145

0.146

C0.154
0.164

0.141 0.053

~0.054

0.045
0,046

0.068

0.053

0.050

__0.070
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r

INDIVIDUAL

1

Page 168

 AVERAGES FOR CALF VEN-COMP--ISOM-~AFT TR--GR=D~-10-20 MMHG

2 3 4 5 MEAN

STD DEV

 PRECONDITIONING PERIOD

170.75 MIN
" 2.00

3.25
_4e50
5.75

0.14
_0.15
0,15

"0.13

_Te25

©1.00 MIN

225
3.50

beT5
6.00

8.50

915

S 0.21

0.19
.0.18
0.18
0.15
0.13
0.18

0.13 .

2 0.21

0.11
. 0.11
0.11
0.11

0.16

0.18
. 0.21 .
0.18
0.20
0.00

0.08

.. 0.07
0.08
0.10
0.07

0.05
0.04
0.05
~-0.05
0.05

0.112

0.113
0.217
0.102

0.117 _ 0.068

0.052

0.053
_0.054
0.051

"POST CONDITIONING

0.100
. 0.107
0.109

0.11 0.11
0614 0011
0.14 0.11
017 0.16
0.14 0.11
0.16  0.11  0G.02

0.16 0.11

0.05
0.17  0.12  0.05

0.02
0.03
0.08
. 0.05
0.04
_0.06
0.09
0.13

__0.05
0.02
0.03
0.02

0.099

C.110

_0.102
_.0e132

0.075

_0.072

0.063

0.119  0.072

0.067
0,059
0.043

...0.054

{
— ~
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AVERAGES FOR CALF VEN-COMP--ISOM--BEF TR-~GR=$--10-20 MMHG

INDIVIDUAL 6 7 8 9 MEAN STD DEV

TIME  PRECONDITIONING PERIOD

0.75 MIN 0.13 0.22 0.15 0.17 0.169 0.037
I ~2 ° 0 0 R N 0 . 1 3 ,,,_,_ﬁwh_mo «23 e, _,0 +11 e 0 '3 17 - ' e 016 0 000 50
3.25 0.14 - 0.23 0.11 © 0.17 G.164 0,052
_}..%e50 0.4 = 0.22 = 0,16  0.17 0.175 0,033
S5.75 0.13 0.23 0.14 0.19 D.172 0,045
POST CONDITIONING

1.00 MIN 0.05 0.23 0.10 0.09 0.120 0.079
2425 . 0,07  0.23 0,14 0613 0.4l = 0.069

3.50 0.10 0.23 0.14 Dell 0.145 0.061
475  0.09  0.22 0,12 . O.14 _ . 0.144 __ 0.055 _
. 6.00 0.09 0.22 0.14 0.13 C.l44 0.054
T1e25 0.2 = 0.22  0.14 _  OeXyr . 0.146_ _  0.051
8.50 0.11 0.23 O.14 0.13 0.151 0.056

r““?'75"""""' o 0012 0 0019 0el4  O.14 . 0.147 _0.032

7
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AVERAGES FOR CALF VEN-COMP-~ISOM~-AFT TR--GR=S--10-2C MMHG

INDIVIDUAL 6 % 8 9 MEAN STD DEV

TIME ~ PRECONDITIONING PERIOD

1.2.00  0.04 _ 0.20 _ 0.12 _ 0.08 3 0.110 _ 0.069
| 3.25 0.04 0.20 0.11 0.11 C.114 0.065
4,50 0.04 0,16 0,09 0.09 0.097 0.049

5,75 ©0.04  0.17 0,09  0.06 .088  0.058

PCST CONDITIONING
1.00 MIN 0.04 0.18 0.09 0.10 ~0.101  0.060
1 225 0403 @ 0.15 = 0.12 = 0.14 ~0.109  0.055

3.50 0.04 0.17 0.07 0.11 C.097 0.056
"_A_f“ p_? 5 e . 0 » 04 o 0 Y 1 8 o 0 el 1 o ) 0_. 1 0 - A » q_‘p . 1 05_»_»__“____‘0-.~ 0 54 -
6.00 0.04 0.14 0.09 0.09 0.090 0.038
.25  D.04  0.14 0,11 = 0O.11 0.098 0.039

8.50 0.05 0.16 0.11  0.10 T TT04104  D.046
. 9.75 005  0O.16  0.00 0.2 0,109  0.056
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APPENDIX XIIX

Tables and graphs of venous compliance’
measuremnents (individual and arouped averages),
before and after isometric exercise, before and

after conditioning, 20 to 30 mm IHg.

Unitss 1illiliters/100 milliliter
arm or calf - rm Hg.

Graphs: »2Abscissa, time in minutes
Ordinate, milliliters/100
milliliter arm or calf - mm Hg.

:luscle Training and Blood Flow
H: Kaneko, R, . Walters, & L., D. Carlson
Pinal Report HGR 05-004-026

Pages 179 to 195
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AVERAGES FOR ARM VEN-COMP--ISOM--BEF TR--GR=D--20-30 MMHG

=y

INDIVIOUAL 1 2 3 4 5 MEAN - STD DEV

Ve _ PRECONDITIONING PERIOD

[70.75 MIN  0.20 0.27 0.33 0.16 0.19 0.229 0.068
2.00 0422 _0.27____0.26____ 0419 ___0.21____0.229 0.034

vy 3425 0.25 0.28 0.34 0.20 0.17 0.247 0.067
. 1.%4e50_  0.,20  0.37 . 0,31 0,16 0.21 0.250
' 5.5 0.22 0.30 0.30 0.17 0.00 0.249 0.066

POST CONDITIONING

1.00 MIN 0.22 0.11 0.32 0.18 0.16 0.197 0.081
12425 0.22 0.14 0.31 0.17 0.21 0.210 0.06€5

0.089

3.50 0.25 0.20 0.31 0.20 0.17 0.226 0.054
40_75 0 .2 5_ m__“~_0 [ 17_ 00 2 7 i 0_0_2 Q_ﬁ 0 ._18 0 22 14 0 . O 4 1

., 6400 0.22 0.24 0.30 0.21 0.19 0.234 0.042
S pte25  0.16  0.22 0.29 0.22 0.18 0.216

' 8450 0.20 0.22 0.27 0.17 0.17 0.207 0.041
975 0.29  0.00 = 0.32 0.18 0.17 0.237 0.078

0.048

e s e et e G < e i e e i e i o+ s o - s 3 - e i
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INDIVIDUAL

1

TIME

AVERAGES FOR ARM VEN-COMP--ISOM--AFT TR--GR=D--20-30 MMHG

2 3 4

PRECONDITIONING PERIOD

5 MEAN STD DEV

0.75 MIN
2,00
3.25
L 4e30
5.75

0.20

0,20

0.26

. 0.23

0.17

e 0024

0.27 0.19

0.22

0.15
0.20

0.18
0.16_

0.198 0,043
_0.204 0,031

0.24
- 0.32
0.24

0.22
0.22
0.20

0.17
0.22
0.20

0.16
L0s14
0.18

0.212 0.043
_.B.226 0,064

0.199  0.027

POST CONDITIONING

1.00 MIN
_ 225
3.50
heT5
6.00
1625
8.50

975

0.24

. 0.24

0.25

C.24

. 0.28

0.26

. 0.26

2 0.35

0.16
0.17

0.22
- 0.26

©0.21
. 0.19

0.176
. 0.189

0.04
_0.08 _

0.081
0.071

0.25
0.2

0.28
0.24

0.17
0.20

0.16
_0.20

0.225
0,223

0.054
0.028

0.21

0.16

Q.24
0.16

0.22
0.24

0.20
0,20

0.22

0.20
0.20

_0.21

.0.18

0.215
0.211
0.204
0.218

0.18
- 0.16
0.12

0.022
_0.053_
0.054




AVERAGES FOR ARM VEN-COMP--1SOM--BEF TR--GR=S--20-30 MMHG

INDIVIDUAL 6

©OTIME

0.75 MIN  0.28
.0.26_

2,00
13.25 0.26
_4.50

5.75 0.26

_0.27

7T 8

0.15 0.14
0416 0.13
0.16 0.14
_0.16
0.17 0.12

1.00 MIN 0.28

_2'2 5. OV- 26

b5
6. oo 0026

3.50 0.30
_0.35

0.17 0.10
2 0.19 . 0.17
0.28 0.14
_0.15  0.15

0.14

9

~ PRECONDITIONING PERIOD

MEAN

STD DEV

0.18
0.20

POST CONDITIONING

0.15
0.18

0.17

0.186

0.177
C.184%

0.177

0.186 ~ 0.056

0.065

T 0.054
__0.058

0.057

0.18
0.17

—
_0.18

0.184
0.199

0.204

0.18 0.10
0.17 0.14

0.18
0.17

T 0.221T

0.073
0.039

- 0.080

0.098

C.178
0.207

0.066
0.097

8,50  0.33 0,16  0.13  0.17 06.194  0.090
%15 0.26  0.16  0O.14 ° 0.18 _...0.185  0.052
S =
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AVERAGES FOR ARM VEN-COMP--ISOM--AFT TR--GR=S5--20~30 MMHG

'INDIVIDUAL

6

 TIME

7

_2.00__

0.75 MIN

3.25
4e50
5.75

b

_ 415

TT1.00 MINT

2.25
3.50

6.00

125

8.50
915

0.32

0.28

0.35

0.35

0.45
. 0.35

0.38

0.41
0.40
0.33

0.28 __

0.34

2035

0.14

0.15

0.14

0.10

0.15

AT
0.19

0.17

0.14 .

017

017

0.17

0.14

8

9

MEAN STD DEV

 PRECONDITIONING PERIOD

0.21
0.18

0.00

0.31
0.12

0.26

0.25

0.29

0e.26

__0.18

_0.21

0.21

 0.17

0.17
0.17

€.208 0.080
€.198 0.060

0.18

013

0.197 0.063
c.198 0,113

0.226 0.112

0.25

POST CONDITIONING

0.18
0.14

0.14

O0.14
0e12
0.16

0.00

0.4

0.278 0.131
0,223 0.092
0.204 0,119
_0.207_ 0.096 _

0.246 0.122
00234 0.124

0.237 © 0.087
09249 _Q!,]:.lo
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AVERAGES FOR CALFE VEN-COMP--I1SOM--BEF TR--GR=D-~20-30 MMHG -
INDIVIDUAL T 2 3 4 5 MEAN STD DEV

PRECONDITIONING PERIOD
0.17 0.15
~0.19 0,19
0.00 0.21
0.19  0.23
0.16 0.16

TIME

0.75 MIN
_2.00
3.25
4450
5.75

0.15 0.15
_0.16 __ 0.17__
0.15 0.18
. 0.15 ~ 0D.18
0.15 0.18

0.17
017

0.17
.0.15

0.18

0.155
_0.175
$.176
C.178
0.164

0.012
.. 0.013
0.023
0,034
0.014

POST CONDITIONING

1106 M
22.25

3.50
_ 415
6.00

125

8.50
_ 9.5

IN
0.15
0.14

- 0.19

0.20

i Tis
0.20

0.22

0.18

0.17
0.6

0.19

0.15 .

.12

0.17

0.17

0.19

0.19
0.18

0.6

0.15

0.18
0.18

0.19

0.16

0.16

.0.18 0
0.15 0

Qo170

13
14
«17
15

“o

€.159
0.171

0.017
0,022

0.169

0.17 0
0.16 O

0.18 0
..0.18

«15
«15
«15

0.13

0.153

0.169

00174
0.168  0.019

0.170

0.019
.0.030
0.022

0.016
.0.021

14
{
1 S o e i
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~ AVERAGES FOR CALF VEN-COMP--ISOM--AFT TR--GR=D--20-30 MMHG

INDIVIDUAL T 2 3 4 5 MEAN STD DEV

~ TIME ~ PRECONDITIONING PERIOD

0.75 MI 0.10

0.16  0.09  0.11  0.13  0.118 0.029
_2.00 _ 0.15 = 0.16  0.15 0.16 . 0.13  0.149 ~ 0.014
3.25 0.13 0.16 0.17 0.16 0.11 0.146 0.024

4,50 0.13 0.16 0.15 0.11 0.11 0.133 0.026

5.75  0.15  0.17 = 0.00 " 0.13  0.13  0.147 0.019 -

~ POST CONDITIONING

1.00 MIN 0.21 0.12 0.15 0.14 0.14 0.154 0.035
2425 0.15  0.19  0.17  0.14  0.13 0.157  0.027
3.50 0.16 0.14 0.14 0.16 0.17 0.156 0.013
o 4e75 . 0.16 0 0.17  0.14 0014 0,13 0.150 0,018
6.00 0.18 0.15 0.14 0.16 0.13 0.15%4 0.018
Te25 0,20 0,12 0,17 0.16__ 0.13 _ C.156  0.032
8.50 0.16 0.13 0.16 0.16 0.15 770.153 0.0137
975 0.20  0.20  0.15  0.14  0.16  0.171 ~  0.029
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AVERAGES FOR CALF VEN-COMP--ISQM--BEF TR-=GR=5--20-30 MMHG

T INDIVIDUAL 6 7 8 9 ' MEAN

STD DEV

TIME PRECONDITIONING PERIDD

~0.75 MIN 0.15 0.17 0.10 0,17 ] 0.148
_ 2,00 0.15 0,17 0.0 0.2 - 0.156

0.032
0,043

3,25 O 0.16 0.17  0.12 0.17 0.155
4450 0.16  0.18  0.13 0.18 0.162
5.75 0.15 0.18

0.024
0.025

S 0.13 0.19 0.162 0,028

~ POST CONDITIONING

"~ 1.00 MIN  0.15  0.18 0,11  0.17 T 0.154
2425 Q.17 0,18 @ 0.12 @ Q.19  C.lb64
3.50 0.15 0.18 0.12 0.19 0.160

4e?5 0.16 0619 0.12 0.17 __C.160

0,031
0.031

0.032

0.031

6.00 0.17 0.19 0.10 0.16 0.155
Te25 0,15  0.18 0,10 0,17  0.152
8.50 0.17 0.19 0.10 T 0.177 7 T TTTTTTL159
%75 0.7 0.19 0.0 0.6 0G.155

1 0.035

0.039




" AVERAGES FOR CALF VEN-COMP—-ISOM--AFT TR--GR=5--20-30 MMHG

Page 187

INDIVIDUAL

6 7

TIME

8

9

MEAN

STD DEV

PRECONDITIONING PERIOD

_2.00
3.25

. 5.75

0.75 MIN

14.50 C.l4

0.15 0.16
0.13

0.12

0.14

0.14 0.16

., 1.00 MIN
2425

3.50
4475

. 0.08

e 0613

6.00

8450

T 9«75

7e25 .

o 0.10
0.12 0.15
0.13

. 0.13
0.12

. 0.13

0.16

0.15

_0.15_ .
. 0.15

©0.16
0.15

..0.14
. 0.16

.0.16

0.12
_0.09
0.09

0.07

~ POST CONDITIONING

0.09
~0.09

0.12
_0.06.

0.12

0.06

0.11
0.11

0.136
0.122

0.09

..0.15
- 0.09

0.00

0.08

0.023
0.026

0.107
0.117

0.116 0,035

0.026

0,042

0.16
__0.15
0.12

0.123

_0.123 0,034

0.128

0.12
0.09

_0.13

%e13

0.135

_0.129

0.104

C.117 0.039

. G.142

0.043

0.015
0.020 T
_0.030

0.039
_0.019
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APPENDIX XIV

Tables and graphs of venous compliance
measurements (individual and grouped averages),
hefore and after isotonic exercise, before and
after conditiohing, 0 to 10 mm Mg,

Units: ¥illiliters/100 milliliter
arm oxr calf - mm Hg,

Graphs: Abscissa, time in minutes
Ordinate, milliliters/100
rnilliliter arm or calf - mm Hg.

uscle Trainine and Blood Flow
it. Kaneko, Z. F. VWalters, & L. D. Carlson

bie

Final feport IGR 05-004~026
Pages 196 to 212
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 AVERAGES FOR ARM VEN-COMP--ISOT--BEF TR--GR=5--0-10 MMHG

INDIVIDUAL 6 7 8 9

CTIME

~ PRECONDITIONING PERIOD

MEAN

STD DEV

0.06
0.06_
0.06
0007

0.09
.. 0.09
0.07
0.07

0.06
0.03
0.03
0.04

0.75 MIN 0,05
~2.,00_ 0.06
3.25 0.05

L

0.065
0.059

0.053
0.056

0.05  0.08

0.017
0.023 .
0.017
0.017

~ POST CONDITIONING

1.00 MIN
2625
3.50
15

0.06

. 0.02
0.04

0.04

0.07
L 0.07
0.04
1 0.03

0.11
0.12
0.12
0.11

0.03
- 0 e 0 4_.__
0.06
_0.03

0.08

0,02
0.02

..0.03

0.13
_0.16
0.09
_ O.16

6.00
_Te25

8.50
_9e15

S 0.03

_0.07

T 0.050
0.073

. 0.063

T 0.07 0.079 0.028
0.08 0.078 0.020
. 0.06 . 0.069 ~ 0.038
0.04 0.057 0.040
0.07 . 0.C61 _0.C35
0.06 0.076 0.041
_0.06 0.071 0.064

T 0.035
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INDIVIDUAL 1 2
T B

0.75 MIN

_.2.00_

3.25
4.50
5.75

~0.15

0.14
0.17

0.18

_0.12

L

©1.00 MIN  0.10

225
3.50

4?5

6.00

_¥.25

. 0.10°
0.10

016

0.12
0.14

_....0.00__

. 0.05

- 0.05

0.02_

0.04

0.06

. 0.05

'AVERAGES FOR ARM VEN-COMP--ISOT--BEF TR--GR=D--0-10 MMHG

3

4

5

MEAN

STD DEV

PRECONDITIONING PERICD

0.02
0.02

0.02
0.02

0.062
0.060

0.06

~_0.05

0.04

0.02
0.02

S 0.02

0.02
0,04
0.00

0.082  0.072

0.055
0.043

0.074
0.070

0.064
0.051

S T

. 0.02 .
0.03

_0.03 _

0.02

0.02

POST CONDITIONING

 0.02
_.0.07

0.07
0.06

0.055
0,054

0.04
- 0.04__

0.033
0.03%

0.09
0.09

0.061
_0.083

0.04

2 0.03

0.07
0.06 _

0.033
0,060

C.062
0060 _

0.038
0,048

8.50 0.14 0.06 0.02 0.04 0.05  0.063  0.047
975 . _.0.16 _  0.00 _ 0.00 __0.06 _ 0.07 0.095 0.060
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" AVERAGES FOR ARM VEN-COMP--ISOT~-AFT TR--GR=5--0-10 MMHG

INDIVIDUAL

6

TIME

0.75 MIN
_.2.00_
3.25
Lhe50

5.75

0.09
_0.08

0.07

0.07

0.06

7

8

9

PRECONDITIONING PERIOD

MEAN

STD DEV

0.05
0.07
0.08

0.07

©1.00 MIN

_ 225
3.50
S T3 &
6.00
Te25
8.50

915

0.05

0.07

007

0.09

0,07
.0.05

0.06

0.09

0.01°

0.02
0.02
0.03
- 0.03

0.05

0.01

0.04

0,04

0.02

0.06

0.00

0.06
0.06

0.08
0.04 _
0.06

 0.06

0.06

0.06

~ POST CONDITIONING

“MTO!OQ

0.01
~0.03
0.03
0.04

0.03

0.050

0.034

0,054 0.026

0.048
0.049

0.029
0.016

0.059

0.017

o

0.033
0.029

0.038
0.030__

0.01
. 0.01

0.038

0.01

0.0y

0.01

. 0.041

0.041

0.049
- 0.049

0.030_

0.034
_0.024
0.030

..0.030

0.037
0.037
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 AVERAGES FOR ARM VEN-COMP--ISOT-—AFT TR-=GR=D--0-10 MMHG -
INDIVIDUAL 1 2 3 T4 5 MEAN  STD DEV

TIME ~ PRECONDITIONING PERIOD

0.75 MIN 0.16 0.11 0.01 0.02 0.05 G.071 0.064
2,00 0.13_ 0.16  0.02 _ 0.04 _ 0.06 0,083 0,060 _
3.25 0.15 - 0.13 0.02 0.04 0.05 0.080 0.059
4,50 0.15  0.11  0.02 0.04 0.05. 0,075 0.054
5.75 0.17 0.12

~0.02  0.04  0.05  0.082 = 0.064

. POST CONDITIONING

1.00 MIN 0.09 /—0.00 0.02 0.01 0.06 0.036 0.037
2625 wO.ll,,v “0J0065£/’0y027q__H0-01 ~ 0.06  0.040 0.045
3.50 0.11 0,03 0.02 0.01 0.08 0.049
4,75 0.09 | 0G.03 = 0.02 = 0.02
6-00 0011 - .00 0-02 0.01
7.25 0,08 0.03 0.02 0.01 0.08 0.043 0.033
8.50
975 . 0.09  0.03  0.02 0.0z  0.06 = 0.043 0,029

-+

0.04 0.C39 0.028

T 0.043
0.06 T 0.040  0.045
" 0.09 0.03  0.02  0.02 0.04  0.039 T 0.028

i o —— e e o e J—
o
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INDIVIDUAL

6

S i

'8

'AVERAGES FOR CALF VEN-COMP-1SOT--AFT TRY-GRoS-=0-10 WHHG

—_—

|

9

MEAN

STD OEV

TIME o PRECONDITIONING PERIOD
0.75 MIN 0.04 0.08 0.03 0.04 0.048 0.019
_2 - 00 e - 0 ._,04,”_ m_“_MO . 0 9. T 0 r 04 N _vo ® 03_~ -~ 0) 0 5 1 O . 02 5

3.25
_4.50
5.75

0.04
0.03
0.04

0.08
- 0.09

0.03
0.04

0.04
0.04

-~ 0.08

"1.00 MIN

2.25
3.50
b5

©0.00

0.00_
0.00
.0.00

6,00
Te25
8.50

915

0.00
.0.00

0.00
0.00

- 0.06

0.05
0.06

..0.08
0.07

0.06

e e
0.06

0.04

~0.00y,

w_‘jO . 00 j )

0.03
0.03

0.03

0.03

0.01
0.01

T 0r048
0,051

0 05"

0.053  0.020

0.019
0.025

POST CONDITIONING

’ ”0000

Lf;jo,OO ch~m_t
-0.00

-0.00

0.021
0.017

- -0.00
_0.02
0.01

0.036
0,029

20.03

7704031 0.031

0.035 0,038
0.033 0.035

_ 0.036 0.024

T 0.029  0.030
0.037 0.024
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INDIVIDUAL

-

AVERAGES FOR CALF VEN-COMP--ISOT--BEF TR--GR=D--0-10 MMHG

2 3

 TIME

4

5 MEAN

STD OEV

"PRECONDITIONING PERIOD

0.75 MIN
200
3.25
4,50
5.75

0.09

_..0.09

0.00

2 0.12

0.09

0004
_0.05
0.05
0.04
0.02

0.05
0.05

0.07

1.00 MIN

225
3.50
S4e5.

-0000 3

0.01 . ~0.00

0.0154—-0.00

. 0.05 __

0.03
0.02

0.05

WITIONING

0.03
0.03
0.04

0.07 0.053
006 0.056

0.023
0.027

0.05 0.044
0.05 __ 0.060

0.012
0.037

0,04  0.052

0.027

©720.00  -0.00
_0.02

0.02

. 0.02

. 0.03

0.011
=0.00

0.02 0.018

. 0.015 ~ 0.025

_C.025

0.025

0.014

_0.026

6,00 0.09 0.01 -0.00 -0.00 0.04 C.030 0.041

) 7. 25 e 0. 08 X 0. 01 L ‘-00 OO . “-0,. 00 e 0.04 e 0’9 626‘_—___“”*”00‘ 033“_“0»”_“_‘_‘
8050 0.08 0.02 -0.00 -0.,00 0.04 0.028 0'032
9.75. . 0.08 ~0.02  -0.00 0.02  0.04  0.032  0.029
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~ AVERAGES FOR CALF VEN-COMP--ISOT--BEF TR--GR=5--0-1G MMHG

INDIVIDUAL 6 7 8 9 MEAN STD DEV

CTIME PRECONDITIONING PERIOD

0.75 MIN 0.06 0.07 0.05 0.04 0.055 0.013

. 200 0.07 __  0.06__ _ 0.06 0.02 -~ 0.053  0.020

3.25 0.05 0.07 0.06 0.04 0.055 0.013

_4.50 0.07  0.07T  0.05  0.02 , 0.051  0.025
5.75 0.07 0.06 0.05 0.03 0.053 0.016

~ POST CONDITIONING

1.00 MIN 0.05 0.07 0.03 Z0.00 0.038 0.029
o 2 ' 2 5_,.“ e 0 ° 03 R 770 . 07_ i A O,‘ o 3_ ,*:o . 0 0,._,,_. s _,__.._____;__.,,_..__0..,0 3 ,2____“____»_0 ° 02 8 o

3.50 0.05 0.07 0.03 20.00 L 0.038 0.029
4,75 0,03  0.06 __0.03 -0.00 . 0.032 0,025 _

6.00 0.02 0.06 0.04 0.02 0.034% 0.022
.25 0,02 0.05 0.04 0,00 0.029 0.025

8.50 B T0.035  0.016

0.03  0.05 = 0,03  0.02
9.5 0.02  0.06 0,03 _ 0.02 _ L.032 0.022




AVERAGES FOR

INDIVIDUAL

1

- TIME

Page 204

4 5 MEAN

STD DEV .

" PRECONDITIONING PERIOD

0.75 MIN

.2.00
3.25
5450
5.75

0.07
L0.07
0.07
_0.05

" 0.05

1.00 MIN
2.25
3.50

4,75
6.00
7.25
8.50
9.75

0.01
'0001'“»77“ e
0.01 7
AWO.OZWH/
0.02
0.02 ]/
0.03 |

-

T 0.02

ERY

0.03 ~\<:3/°°w

T
0.06

0.01  0.06
0.01 0,08

0.06
0.07___

0.051
_0.059

0.023
0.028

T 0.064
_0.052
0.046

0.07
0,05
0.05

0.02 0.09
0.02 0.08
0.00

0.07
0.06

- 0.06

0.026
0.021
0.018

\DITIONIN B
\gv
/-o 00
—o 00
-0, ;00
-0,00"
-0.00
\/6‘01
0.01_

POST C

G;LO/

[=Qs Oogméfﬁo 04 o

-0.00 0.06

0.01  0.05

0.01 0.04

0.01 0,05@__ﬂ_0.019_w
0.06 C.022

0.01
0.01  0.06  0.022

T G.005
0. 010 -
0.0
0. 15u*_m_
C.013 7

0.00
0.01 ¢
0.00
0.00
0.00
0.00

0.C17

0.020
0.016
0.026

0.026

- 0.027

-~ g.0c7

T 0.026

S ‘/ -
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APPENDIX XV

Tables and graphs of venous compliance
measurenents (individual and grouped averages).,
before and after isotonic exercise, before and
after conditioning, 10 to 20 mm Hg.

Unitss (i111liliters /100 milliliter
arm or calf - mm Hg,.

Graphs: Abscissa, tine in minutes
Ordinate, milliliters/100
milliliter arm or calf - mm Hag.

fluscle Training and HZlood I'low
il Kanello, R. P, Walters, & L. D. Carlson

Final Report NG2 05-004-026
Tages 213 to 229
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INDIVIDUAL

i 5

3 4

TIME

PRECONDITIONING PERIOD

" AVERAGES FOR ARM VEN-COMP--ISOT--BEF TR--GR=D--10-20 MMHG

g

MEAN STD DEV

0.20
0.19
0.23
0.26
0.26

0.75 MIN 0.27 0.37
12400 0,27 041
3.25 0.21 0.31
450 _0.26 ~0.29
5.75 0.23 0.36

0.22
_0.22
0.23

0.22
0.23

0.12
_0.12
0.12
20012
0.00

0.243 ~ 0.108
0.219 0.070
0.229 0.068

0.269  0.062

~ PCST CONDITIONING

0.32
0.22
0.28
0.35
0.36
0.31
0.33
. 0.00

0.08
0.13
0.14
. 0.00

0.17
o 0e21
0.22
0.00

1.00 MIN 0.33
2.25 .. 0.33
3.50 0.35
415 0833
6.00
[..725 _

8.50
975

0.22
D.24
0.27
0.25
D.27
_0.28

0.226

T 0.273

S 0.25  0.12  0.220 0.115
0 0.20 0.18  0.211 0.073

T 0.090
0.259 0,106
C.266 0.109
0.267 0,100
0.117
_0.155

0.289
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"AVERAGES FCR ARM VEN-COMP-~ISOT--AFT TR=--GR=D--10-20 MMHG

JINDIVIDUAL 1 2 3 4 5 MEAN STD DEV

TIME " PRECONDITIONING PERIOD

0.75 MIN 0.23 0.21 0.17 0.22 0.11 0.189 0.049
~2.00__  0.24  0.24 __ _0.18 0,17 0.10___  0.187 ____ 0.058
. 3.25 0.24 0.29 0.18 0.22 0.11 0.209 0.069
4,50 _0.25 0.29  0.20 0.17 0.11 _ 0.206___ 0.071
' 5675 0.22 0.23 0.20 0.17 0.15 C.195 0.032

"POST CONDITIONING

1.00 MIN 0.35 0.05 0.2¢6 0.16 0.14 0.194 0.114
2425 . 0.30  0.05 <~ 0.28  0.16 = 0.16 0,193  0.102
3.50 0.30 0.01 0.32 0.16 0.16 0.193 0.126
~4.75 . 0.,35 0,03  0.30 _ 0.15 __0.14  0.195 = 0.131 =
6.00 0.39 0.03 0.32 0.16 0.10 0.201 0.153

Te25 . 0.41 = 0.05 0.32  0.16 ~ 0.08 _ 0.206 _ 0.154 _
8.50 0.39 0.03 0.30 0.15 0.16 C.207 0.142

_____ 9.75 ... 0.41 0,05 = 0.32  0.15 = 0.14 = 0.217 = 0.147

3
H




INDIVIDUAL

TIME

6

7

~ PRECONDITIONING PERIOD

0.75 MIN
_2.00.
3.25

4,50

5.75

0.33
0.30

0.28

0.27

0.31

0.17
0.17

014

0.19

016

1.00 MIN
225

3.50
ael5

6.00
125

8.50

975

0.51

20452

0.52

.38
0.44

_0.54

0.58
0.54

“oile
0.25

0.25
0.25
0.29

- 0.24

0.26

. 0.30

8
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" AVERAGES FGR ARM VEN-COMP--ISOT--BEF TR--GR=S--10-20 MMHG

5

MEAN

"STD DEV

0.14

_.Del4

0.15
0.15

0.1z

0.13

_.0.16

D.16
0.14

0.193
0.195

0.091
0.080_

0.196

0.18

0.199

C.167 .

0.072

. 0.068

0.056

- 0.15
0.12
0.16
0.19
0.21
0.17

- 0.23

" POST CONDITIONING

0.21

0.17

. 0.18

0.19

. 0.18 _

0.19

o 0.12

0.18

0.228

_0.257

0.269
0.279

..0.130

0.105

0.172
00167

0.301

o018

_-.0.312

0.300

0.279

0.156
0179
0.192
0.159
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AVERAGES FOR ARM VEN~COMP--ISOT--AFT TR~-GR=5--10-20 MMHG
INDIVIDUAL 6 B/ 8 9 h MEAN STD DEV
TIME PRECONDITIONING PERIOD a
© 0.75 MIN 0.28 1 0.12  0.16 0.20 , 70,191 0.070
L 2.00 039 0,10 0.2y - 0.2} T 0.227 . 0,120

3,25 0.26 0.09 0.21 0.20 0.189 0.070
4,50 0.30 0.12 _ 0.21 0.20 0.204 0.073

5.75 0.33 0.08  0.00 0.18 TTTT0.200 0 0.125

POST CONDITIONING
0,16 C.261 0.144
N . © 0.50  0.14 0,27  0.18  0.273  0.159
3,50 0.50 0.14 0.23 0.16 0.256 0.165
4,75 0.50 _ 0.18 0.21 0.17 0.263 0.158
0.29 0.17 0.264 0.155

1.00 MIN  0.47  0.19  0.23
2.25

6.00 0.47 0.13
7425 0.45 0.4 0.3  0.12 _0.253 0.157
8.50 0.43 0.13 0.27  0.17 7 0,248 0,133
0 9+75  0.47 011 0,29 017  0.260  0.160

N
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AVERAGES FOR CALF VEN-COMP--1SOT~-BEF TR-—GR=S--10-20 MMHG

'NDIVIDUAL 6 7 8 9 MEAN STD DEV

Rt “PRECONDITIONING PERIOD

0.75 MIN 0.13 0.22 0.15 0.17 P 0.169 = 0.037

2,00 _ 0.13 _  0.23 0.1} 0,17 T  0.160 0,050
3.25 0.14 0.23 0.11 0.17 C.164 0.052
4.50 0.14 0.22  0.16  0.17 0,175 0,033
5.75 0.13 0.23 0.14 0.19 0.172 0.045

POST CONDITIONING

1.00 MIN 0.05 0.26 0.07 0.03 0.103 0.107

2425 . 0.04  0.25 = 0.10  0.02 ... G.102  0.104
3.50 0.02 0.26 0.11 0.02 0.102 0.116

4e75 ' 0,05 _ 0.25 0.15  0.02 . .0.121  0.106
6.00 0.05 0.23 0.16 0.03 0.120 0.096
Te25  0.04 0.22 0.6 0,05 ~~~_0C.118  0.088
8.50 0.03 0.25 0.17 0.03 c.121 0.107
Q.75 . 0.04  0.26  0O.16 0.03. C.124 0,109 .

@
z
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AVERAGES FOR CALF VEN-COMP--ISOT--BEF TR--GR=D--10-20 MMHG

INDIVIDUAL 1 2 3 4 -1 MEAN STD DEV

TIME ~ PRECONDITIONING PERIOD

0.75 MIN 0.20 0.08 0.21 0.17 0.10 0.151 0.058

2+00__ _06.17 0,10  0.18 0,18  0.11 = 0,148  0.040
325 0.00 0,09 0.19 0.17 0010 . G137 0049
4450 _0.18  0.11 0.20 0,17 0,11 C.155 0.040
5.75 0.18 0.11 0.18 0.16 0.11 C.148 0.036

~ POST CONDITIONING

1.00 MIN 0.15 0.01 0.02 0.09 0.06 0.066 0.058
225 . 0.7 0,01  0.04 0,05 0.07 = 0.069 = 0.062
3.50 0.22 0.01 0.04 0.07 0.07 0.082 0.081
4e?5 . 0.24 0.03  0.04 = 0,09 _ 0.09  0.097 0.083
6.00 0.23 0.04 0.04 0.15 0.09 0.109 0.081
le25  0.27  0.05 0,04 ~ 0.14 0,09 = 0.117 =~ 0.092
8450 0.28 0.08 0.04 0.18 0.11 0.137 0.097

9e?5 . 0.27 0,09  0.06 0.5 = 0.09 = 0.132 0.081

>




3

INDIVIDUAL

1

AVERAGES FOR CALF VEN-COMP-=ISOT--AFT TR--GR=D--10-2C MMHG

Page 220

3

2 4 5 MEAN STD DEV

! TIME

PRECONDITIONING PERIOD

" 0.75 MIN
2400 _
"3.25
4,50
5.75

0.14

0.15

0.13

0.13

| 225
3.50

o be 15
6.00
P Te25
8.50

| 1.00 MIN

0.09
0.12

.16

0.07
. 0.07 _

‘//‘/

oo |

0.15

' -0’0 00 v\\“_
0.10
014

0.16

0.18

0.21

0.18
.0.20

0,00

0.08
~0.07
0.08
~0.10
0.07

0.11

~-0.11
0.11

0.1
0.16

0.05 0.112 0.052
0.04__ _ 0.117 = 0.068
0.05 0.113 0.053
0.05 06,117  0.054
0.05 0.102 0.051

- POST CONDITIONING
-~ \&

0.05 0.041 0.027
_0.05  0.042 = 0.028
0.06 0.049 0.030
0.05.__ 0.059  0.024
0.06 0.065 0.030
0.05  0.063  0.045
0.05 0.078 0.051
0.08  _0.079 0.050

0.04

. 0.04
0.04

_0.04
0.04

0,03 _
0.05

. 0.04

0.05
0.05
0.05
0.05
0.06
0.06
0.08
- 0.07 _

4

- 0001
0,067
0.04
0.04
0.04
0.04

o
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AVERAGES FOR CALF VEN-COMP--ISOT--AFT TR--GR=5--10-20 MMHG

[INDIVIDUAL 6 "7 I S 9 - MEAN STD DEV

TIME ~ PRECONDITIONING PERIOD

| 0«75 MIN 0.04 0.18 0.12 0.09 B 0.107 0.055
. 2,00 0,04 __ 0,20 0,12 _ 0.08 T C.110 0,069
) 3.25 0.04 0.20 0.11 ’ 0.11 0.114 0. 065
4,50 0.04 0.16 0.09 0.09 0.097 0.049

'5.75  0.04 0.17 0.09 0.06 0.088  0.058

POST CONDITIONING

1.00 MIN 0.00 0.19 0.03 0.02 0.078 0.096
2425  0.00 _ 0.20  0.04 _ 0.03 0,093 0.094
3.50 0.00 0.19 0.04 0.03 0.089 0.087
_4e75 0,00  0.19  0.06  0.04 _ ... 0098 = 0.084
" 6.00 0.00 0.21 0.06 0.05 €.105 0.088
7e25  0.00  0.16  0.06  0.06 0,096 _ 0.058

8.50 0.00 0.16 0.11 0.06 T 0.1087 0.0537

_..9e?5  0.00  0.19  0.11  0.08 0.125 0.056

‘i - __‘ [
s
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APPENDIX XVI

Tables and graphs of venous compliance
measurements (individual and grouped averages),
before and after isotonic exercise, before and
after conditioning, 20 to 30 mm Hg,.

Units: ;2i11iliters/100 milliliter
arm or calf ¢ mm Hg.

Graphs: Abscissa, time in minutes
Ordinate, millilitexrs/100
milliliter arm or calf - mm Hg,

‘luscle Training and Blood Flow
1. Kaneko, R. F. Walters, & L. D. Carlson
Tinal Teport NGR 05-004-026
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"INDIVIDUAL

" TIME

1

?wiw

0.75 MIN
2,00

3.25
4e50

027

0.27

0.28

5.75

_0.31

3

 AVERAGES FOR ARM VEN-COMP--1SOT--BEF TR--GR=D--20-30 MMHG

A

5

MEAN

STD DEV

 PRECONDITIONING PERIOD

0.33
0.34
0.30

D26

_0.19

0.19
0.21

0.229
0.229

, 0068
0.034

0.20
. 0.16
0.17

0.17
_0.21
.00

0.247

_0.250 0.089

0,249

0.067

0.066

1.00 MIN
225
3.50
415
6.00

. 0e25

8.50
_9.75

0.27

o 0.27

0.27

0.29

..0.22

0.27
_.0.27

—.0.00
_0.25

POST CONDITIONING

~5 5
2 0.17
0.23

0.31

0.3

0.33
..0.00_

0.42
_0.44

0.41

039

0.39

0.43

0.00

_0.44

— 00 1 6

. D.16

0.13
_0.20
0.18

0.29

0.262

0.109

2 0.17  0.252  0Ol.1ll4

0.21
0.22

C.261

0.16

0.16

.0.18

0.22

0.27
0.24

0.21

_.0.273

6.2171

0.260  0.100

0.091

0.090
0el12

0.295
0.214

0.100

6.033

S
e




INDIVIDUAL
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"~ AVERAGES FOR ARM VEN-COMP--ISOT~-AFT TR--GR=D--20-30 MMHG

1 2 3 4

~ TIME

5 MEAN |

~STD DEV

~ PRECONDITIONING PERIOD

0.75 MIN
2,00
3.25
_4.50
5.75

0.19
.. 0.22
0.22
_0.22
0.20

0.27

0.20___  _0.24
0.24

0.26
~0.32

0.23
0.17 0.24

0.20

1.00 MIN
2625

3.50
L4eI5

6.00
Te25
8.50
975

0.15 0.18 0.198 0.043
.0.20__0.16 __ 0.204 0.031 -
0.17 0.16 0.212 0.043
..0.22  0.24 = 0.226 0.064
0.20 0.18 0.199 0.027

POST CONDITIONING
0.15
0.24

0424
L 0.26
0.24
F— 0 . 2 6.W,V_.,M. S
0.28
0.28

0.13
0.2
0.12
0.11
0.13
0.08
0.11
Q.13

0.22
0.24
0.28
0.29
0.28
0.28
0.30
0.33

0.15
0.15
0.16
0.16
0.17

~0.20

0.15

B IeY e

e
. 0.24

0.20
0.20
0.22
0.22

.0.191
0.204
0.210

-,,.,,0 . 2 40,,_._- [
0.20

0.208

S 0.171
S 0.213

0.218
. G.236

0.054

- 0.062
0.083

- 0.079

. 0.075

- 0.036

0.067
0.075

»
S el _




INDIVIDUAL

~ TIME

6

" 0.75 MIN
2.00

3.25

4e50

5,75

1 1.00 MIN
_ 2025

3.50
LheT5
6.00
7.25

T 8.50
975

0.28

0.26
0.27
0.26

0.37
0.35
0.42

0.40

. 0.26

P R
037

S 0.40

R ST St

7

0.15
2 0.16

0.16
_0.16
0.17

0.17
_0.25
0.17
D.17

0.24
0.26
0.18

o 0.18

0.19
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~ AVERAGES FOR ARM VEN-COMP--1SOT--BEF TR--GR=S--20-30 MMHG

MEAN

STD DEV

 PRECONDITIONING PERIOD

0.14

0.14
_0.14
0.12

~ POST CONDITIONING

0.14

0.1

- 0.16
0.17
0.12

0.11
0.15

.0.13

0.18
' 0.20

0.186
0.186

0.15
0.18

—ooy7 T

.177
0.184

S 0.177

0.065
0.056
0.054
0.058

- 0.057

0.16

_0.16
0.17
0.21

~HAE T

" 0.16

o 0.203

0.231

T —
. 0.18

0.208

0.211

- 0.068
0.106

-~ 0.110

0.094

- 0.233  0.110

C.248

T 0.248  0.130

. Ce.227

0.126

o 0.114

Ve
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 AVERAGES FOR ARM VEN-COMP--ISOT--AFT TR=-GR=5--20-30 MMHG

"INDIVIDUAL 6 7 8 9 MEAN  STD DEV

~ TIME ~ PRECONDITIONING PERIOD

0'75 MIN 0.32 0.14 0.21 0,17 LT 00208 0.080
200 0.28  0.15  0.18  0.17 0,198  0.0660_
3.25 0.28 C.l4 0.18 0.18 0.197 0.063
4,50  0.35 0,10 0.2 @ 0613  Oel !
S.75 0.35 " 0.15 0.00 0.17 g.226 0.112

0.198  0.113

POST CONDITIONING

1,00 MIN  0.28  0.17  0.21  0.18 - 0.211 0.052
i 033  0O.19  Oe16 0.8 ,
3.50 0.35 0.15 0.21 0.18 0.224 0.090

0.217  0.078

L4750 0.32 0.4 0.25  0.21 _ 0.228 = 0.077

6.00 0.28 0.16 0.31 0.18 0.234 0.073
fe25 . 0.33  0.15  0.27  0.21 . 0.240 _ 0.077
8.50 0.31 0.18 0.31 0.16 0.238 0.082

975 0.33  0.19  0.33  Ce.18  0.258  0.084

e
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 AVERAGES FOR CALF VEN-COMP--1SOT--BEF TR--GR=D--20~30 MMHG

INDIVIDUAL 1 2 3 4 5 MEAN STD DEV

 TIME | PRECONDITIONING PERIOD

0,75 MIN 0.17 0.15 0.15 0.15 0.17 0.155 0.012
.2.00 _ e 0219 019 0el6. 0617 0.17_ __ C.175 0.013
3.25 0.00 0.21 0.15 0.18 0.17 0.176 0.023
4e50 0,19  0.23  0.15  0.18_ 0.15 C.178 _ 0.034
5.75 0.16 0.16 0.15 0.18 0.18 0.164 0.014

POST CONDITIONING

1.00 MIN 0.23 0.07 0.05 0.C7 0.15 0.115 0.073
2625 0623 0.11  0.04 0419 0,17 0.148 0,075 _
3.50 0.24 0.13 0.04 0.19 0,16 0.152 0.075
b T5. ...0.23 0.7  0.04  0.22 = 0O.17  0.163 = 0.077
6.00 .25 0.17 0.05 0,20 0.17 0.169 0.071
Te25 . 0.25 017 0.05 = 0419 017 _  0.167__ __ 0.070_
8.50 0.27 0.19 0.05 0.21 0.15 0.174 0.079
9.75 . 0.28  0.17 = 0.06  0.23  06.17  0.183  0.082

P
e ettt et o 1 e 1o e e i ek i 4 £ e e ot = s e s = e i —
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'AVERAGES FOR CALF VEN-COMP--1SOT~-AFT TR--GR=D--20-30 MMHG

’ %ﬁﬁfﬁiDuAL" 1 2 3 4 s MEAN STD DEV

TIME T PRECONDITIONING PERIOD i
10,75 MIN 0.10 0.16  0.09 0.11 0.13 g.118 6.029 R
200  0.15  0.16 __0.15 _ 0.16 0,13~ 0.149  0.014 .

3,25 0.13 0.16 0.17 0.16 0.11 0.146 ~0.024
4,50 0.13 0.16 0.15 0.11 0.11 0.133 . 0.026

5.75  0.15 0,17 0.00 T0.13  0.13 0.147 0,019

POST CONDITIONING
., 1.00 MIN 0.13 0.08 0.03 0.04 0.23 0.102 0.082
__2.25”‘7_7“” 7;,0. 13_ ) 0004' e Oc 02 o 7___0- 05-,” 0'22-- 1_00'092”-_’«__"0- 084_"_
3.50 0.17 0.10 0.03 0.09 0.24 0.126 0.080
4,75 0.20  0.08 0,03 0.11  0.24 _ 0.134 0,087 _
| 6,00 0.20 0.08 0.08 0.16 0.24 C.150 0.071
7.25  0.21 _ 0.14 0,10  0.18 0,21  0.167 0.047
8.50 0.25 0.18 0.11 0.18 0.19 0.182 0.050

: %9-75umnwWwwMHQ925wwwwh0-16_wuuwo'lﬁn_mmmﬂrié,whmeflem _C.185  0.040

/
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Page 237 i
AVERAGES FOR CALF VEN-COMP--I1SOT-~BEF TR-=GR=S--20-30 MMHG
INDIVIDUAL &6 1 8 9 MEAN STD DEV
T TIME ~  PRECONDITIONING PERIOD i
0.75 MIN 0.15 0,17 0.10 0.17 B C.148 0.032 .
2,00 0,15 0.17  _0.10 _ 0.21 Z 0.156  0.043

3,25 0.16 0.17 0.12 0.17 0.155 = 0.024
450 0.16 0.18 0,13 = 0.18 0,162 0,025
5.75 0.15 0.18 0.13 0.19 0.162 0.028

PGST CONDITIONING
1.00 MIN 0.02 0.21 0.12 0.05 0.098 0.085
225 0403 0.22  0.14 _ 0.05  £.107  0.089
3.50 0.03 0.21 0.16 0.09 0.124 0.076
4475 00.03  0.21  0.12 0,10 04113 0,075
0.128 0.070

6.00 . 0.03 0.20 0.15  0.13
7.25 ~ 0.03 0.19 0.15 0.11 C.123 0.068

T 8.50 0 0.03  0.21 0.1  0.13 T 0.130 0 T 0.072
9.75 0.04 0,19 0.11 0,11 0.113  0.059

s
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© AVERAGES FOR CALF VEN-COMP--ISQT--AFT TR--GR=S--20-30 MMHG
INDIVIDUAL 6 1 8 9 'MEAN  STD DEV
CTIME  PRECONDITIONING PERIOD T
0.75 MIN 0.15 0.16 0.12 0.1l / 0.136 0.023
_2.00 B3 0415 0,09 OC.11 T 0.122 = 0.026

3.25
450
5.75

0.12

~0.14

0.14

0.14

0.16

1.00 MIN

2025
3.50
beT5.
6.00

T.25

8.50
92.75

© 0.00
_0.00

0.00

..0.00

0.00
.00

0.00
- 0.00

0.19
0.16

0.16

0.14

0.15
0.13

015

0.21

0.09

. 0.09

0.07

0.11

. 0.09

0.18

0.1

0.11

0.12

0.12
0.11

.0.08

0.08

0.09

0.107

C.117

0.026

0.116 ~ 0.035

0.042

20.12

 POST CONDITIONING

0.11
0.11

0.15

0.16

Q.15

0.03
0.C6

0.1l

- 0.117
0.125
0.132

0130 _
0.140

0.136__

0.132

0.091

0.034
0,041
0.027

_0.022

0.031

_Q.114  0.065

0.013

Z -
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Page 247

APPENDIX XVII

Tables and graphs of venous compliance
measurements (individual and grouped averages),
before and after arterial occlusion, before and
after conditioninz, 0 to 30 mm Hg.

Units: #1i1liliters/3100 milliliter
arm - nmm Hg,

Graphs: Abscissa, time in minutes
Ordinate, milliliters/100
milliliter arm - mm Hg.

sluscle Training and Blood Flow

:i. Kaneko, 2. P, Walters, & L. D. Carlson
'inal Report NGR §5-004-026

Pages 247 to 263
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~ AVERAGES FOR ARM VEN-COMP--A 0--BEF TR~-=GR=D--0-30 NMHG

INDIVIDUAL 1 2 3 4 TR UMEAN ST BEV

TTIME PRECONDITIONING PERIOD

0.75 MIN 1.84 2.21 1.68 1.20 0.97 1.578 0.497

2.00 1.84 2.27 1.49 1.33 1.04 1.595  0.475
3.25 1.90 2.07 1.89 1.33 0.91 1.621 0.482
4.50 1.84 2424 1.86  1.20  1.09  1.8647 . 0.486

5.75 1.90 2.24 1.80 1.27  _0.00 2

1.801 0.402

POST CONDITIONING

1.00 MIN 2.09 2+.09 2.64 1.27 1.14 1.845 .628
2.25 _1.60 2.03 1.93 1.40 0e33  1e457 0,677
3.50 1.72 1.78 1.86 1.40 0.99 1.550 0.358
475 1.54 1,78 1495 1433 1,04 1,530  0.360
6.00 1.60 1.89 1.64 1.27 1.09 1.497 0.317
¥e25 1.60  1.82  1.77 1,20 1,04 1,485  0.347
8.50 1.63 1.78 1.58 1.33 1.12 1.488 0.263

975 . 1.686 L l.72 le77 1e27 1412 14504 0,293

a
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P

INDIVIDUAL 1 2 3 4 5 MEAN

~  AVERAGES FOR ARM VEN-COMP-~-A O-~AFT TR--GR=D-—-0-30 MMHG

STD DEV

TIME - PRECONDITIONING PERIOD

T0.75 MINT T 1,76 1.77  1.12 T 1.17  1.03 0 1.371
1,423

_2.00 N )

4450 _1.89 2017  1e34  1.3C _ 0.91 .

5.75 1.69 1.77 1.28 l.24 1.15 1.426

1.70 1.93 1.27 1.24 0.97

1.523.  0.5C5

SR

. 0.388
0.461

0.286

POST CONDITIONING

1.00 MIN 2.55 1.93 1.88 1.31° 1.03 1.139
2.25 2.35 2.01 1.46 le44 0.97 1.645

3.50 2.03 2.33 1.46 1.50 1415 7 1.694

4,75 2.15  1.85 1,46 1.37 0.97 1.561
6.00 1.83 1.85 1.70
7.25 1.80 1.85 1.40 1.44 1.09

1.514

T1.37 T 1.15 7 1.580

T 0.309

" 0.592
0.541

0.477

0.457

0.315

~ B.50 1.69 2.01  0.99  1.37  1.15  1.443  0.413
915 1.89 1.69 .28  1.14 . 1.09 1,418  0.355 -
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~ INDIVIDUAL

TIME

T 0.75 MIN
_2.00
3.25.

___4.50
5.75

T1.96

700"
2.25
73,50
L hed5
6.00
7.25

975

T

144

1.2

1.24 1.34

1.0

0.9 1.

1.0

1.05
_ . 1.03

PRECONDITIONIN

9

G PERIOD

1.10
. 1.08
1.10
. 0.98
1.05

1 1.

2 1.

8 1.

S l.11

1.56

l.11
1.27

1.16

1.24 -

B RST EONGTFIONINE

1.22

g Ty f e o e

l1.14
1.08
1.16

T
_0.96

1.14

{oag T

TAVERAGES FOR ARM VEN=COMP--A 0--BEF TR--GR=S--0-30 MMHG™

AN

~ STD DEV

R VE T T e

1.320

_1.222
1.367

1.445
1.230

1.266

1,277

1.639
1.296
1.230

1.274
1.289

g io
_.0.392
0.362
04382

0.412
0.291

0.142
0.194
0.465
0.325
0.292
0.499

e
!
!
|
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CINDIVIDUAL

6

7

TIME

T 0.75 MIN
2.00

2.10
2.28

3.25
4450

1.85
2.13

0.91
0.96

-1
1

8

PRECONDITIONING PERIOD

L
29

5

" AVERAGES FOR ARM VEN-COMP--A O--AFT TR--GR=S--0-30 NMHG

e

—y i
1,22

T 0.91
0.81

T 5.75

2.28

- 1.00 MIN

2.25

©3.50 0

L4715
6.00

2.42
1.50
1.57

1.64

S 3.13

2.14

0.76
_.,o A
0.76
0.74

0.91

0396

C 099 T

1.23
1e42

PGST CONDITIONING

Ty

2.03

— 35

1.35

1.11

S 0.00

Yoas

T 1.22
l.06
.1.18

0.79
0.71
0.95
0479
0.75
0’87

e gy

1.437

T 1.303
1357
1.456

1,759 0

1.479

S 1.356

1.099
1.142

~STD DEV

— 1.069

1.36° 0.87
l.e3 6.00

0,76
0.76

1.42
_2.00

8.50
S 975

1,101
1.329

_0.576
0.394
0.574

C.875

0.380C

—yTESGTT

T 0.723

1.098

0.551

" 0.458

0.365

0.623

0.337

.
o
h
d
-
i
i
}



~ INDIVIDUAL

- TIME

T T0.75 MIN

2.00

g Sy

4.50

1. 00 MIN T

2.25

g g T

475
—2el%
. T.25

8.50

%15

T
- 0.00

4

1.37

1l.48
1.28

5

~ PRECONDITIONING PERIOD

- 0.81

1,03
1.07
1.15
- 0.87

DY [

1.20

1,17

1.20

1.20

g

i

T3

1.08

Nt

1.11

~ POST CONDITIONING

1.67
1.48

) g

_1.20
1.20

2 1l.14
1.20

T 1.06

1.07

T1.09

1.12
0.93
1.06

71.09
105

169

1.09

T IR

e

o le2l

1.21
1.24

1.24
1.27

VT

TT1,21 777
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0,95

1.11  0.99

*

g

RN

- AVERAGES FOR CALF VEN-COMP--A 0--BEF TR--GR=D--0-30 MMHG

~ STD DEV

0.99

0.95

0.99

0.95

1.01

0.99

1.03

1.03

0.99
0.92 .

PR T R

T 1.178

1.134
1.074
1.178

S G

1.159
1.161

1.140

TR

1.204
_1 ’.1 2 7 IR

1.171
1.139

 0.153

0.195

C.203
0.109
0.094

0.132
0.153

0.153

T 0.215
T0.095
" 0.164

S 0.274

"0.137

.
e
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AVERAGES FOR CALF VEN-COMP~-A 0--AFT TR--GR=D--0-30 MMHG

- INDIVIDUAL 1 2 3 4 5 MEAN  STD DEV -

T TIME PRECONDITIONING PERIOD

TT0.75 MINT T 0.92 0 0.77 1.00 7 0.79 T 0.71  0.839 T 0.121
2.00  t.1l.  0.74  1.32 = 0.99  0.71 C.976 _ 0.259

3,25 1.04 0.80 1.32 0.99 0.69 0.968 0.245
4.50 0.94 0,86  1.28  0.79__ 0.66 __ 0.906 0.230

T EY 0.99 0.80 0.00 1.02 0.73

"0.885  0.141

POST CONDITIONING
TTTT1L.00 MINTT T T1.58 T 0.86 0 1.18 0«84 T 0.80 7 1.055 T 0.332
2.25 1419 0.80 1,05  0.95 = 0.76 0,948  0.178
3,50 7T T 1.19 0 0.80  1.14 0 1.10 0.80 1.005 0.190
4,75 1.34 0,74 1419 1,05  0.76  1.013  0.264
T T6.000 T T 1429 77T 0,80 1.05 0.95 0.80 7 0.978 " 0,203
725 = 1.34  0.88  1.19 = 0.90 = 0.76  1.012 0.240
8450 T 1.34 0.74 1.09 0.90 0.76 C.964 0.253
975 2 1.39 ~ 0.80  1l.14 = 0.90 . 0.78  1.000 0,261

Ve




~ INDIVIDUAL

6

7

TIME

T 0.75 MIN

2.00

—5

1.04
1.06

1,37
1.36

0.82

T0.92

3,25
_ 450

1.06
1.11

l.41
1,41

0.87
1.02

PRECONDITIONING PERIOD

Page 254

T UMEAN

AVERAGES FOR CALF VEN-COMP--A 0-“BEF TR--GR=S--0-30 MMHG

STD DEV

5.75

1.06

1.41

POST CONDITIONING

0.94

l1.11
1.11

1.28

1447

0.92
0.92

1.11
1.11

1.53
1.53

0.97
0.82

—edell
1.2}

1.14
l1.11°

1.41
l1.41

1.39
_1.33

0.87

0.92

" 0.92

1.19

l1.14

1.119

1.162 -

_l.164 0,168

TT1.115 04190
1.107

0.229
0.223

0.203

1.14
1.19

T 1.28

1.18
1.18

rel9

S 1.189

1.126
1.160

1.162

~1.143
1,131
1.161

1.186

0.155
0.228
0.241
0.293

0.209
0.222

0.201
Q.172

e
- R
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~ AVERAGES FOR CALF VEN-COMP~~A C--AFT TR--GR=5--0-30 MMHG

7

~ INDIVIDUAL 6 8 9 TUSTD DEV.

TIME

T 0.75 MIN

- C.64

~ PRECONDITIONING PERIOD

0.71
_0.62

1.24
1,32

0.62
0.64

1.24

1.20

1.24

0.67
0.67

0.81
0771

0.73
_0.69

©0.874

0.68

0.63

0.17

TPOST CONDITIONING

0.63

0.805
e G189
e 0.671

1.00 MIN
225
3.50
4,75

0.53
0.56

1,35
1.32

0.85
0.81

~0.73

0.58

0.58
00 62

1.36
1.28

0.85
0.72

T 6.00
_Te25
8,50

0.64
0.62

0.7

975

0.64

1.35

1.32

1.20
1.24

0.85

S 0.81

" 0.59
__0.59

0.73

0.63

~ 0.68
0.95

0.83

~p 73

0.867
C.816
0.903
.....0.838
"'0.884
0.856

0.855

CC.795

70,250
0.847  0.319

0.293

__0.278 _

0,439

~0.350
0.352

0.326
0.299

T 0.321

0.325

. 0.304

0.2718

- e s i ~ [ - e e ~ - -
7
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APPENDIX XVIII

Tables and graphs of venous compliance
measurements (individual and grouped averages),
before and after isometric exercise, before and
after conditioning, 0 to 30 mm iig,

Units: Milliliters/100 milliliter
arm or calf - mm Hg,

Graphs: Akscissa, time in minutes
Ordinate, nilliliters/100
milliliter arm or calf - mm Hg.

Huscle Training and Blood Flow
. Kaneko, 2. F. Walters, & L. D, Carlson
Final Peport HAGR 05~004-026

Pages 264 to 280
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© AVERAGES FOR ARM VEN-COMP--1SOM-=BEF TR--GR=D--0-3C MMHG

T INDIVIDUAL 1 2 3 4 5 MEAN ~ STD DEV

TIME PRECONDITIONING PERIGD

0.75 MIN 1.84 2.21 1.68 1.20 0.97 1.578 0,497

2,00 1.84 221 1.49 1.33 104  1.595 = 0.475
3.25 1.90 2.07 1.89 1.33 0.91 1.€21 0.482
4450 1.84 2.24 1.86 1,20 1.09  1.647 = 0.486

5.75 71,90 2.24  1.80  1.27 ~0.00 1.801 0.402

~POST CONDITIONING

1.00 MIN 2.03 1.16 1.67 1.20 0.99 1.410 0.428
225 2.21 1.26 1.70 1.20 1,02 1.478 = 0.480
3.50 2.34 1.40 1.52 1.30 0.97 1.504 0.507
o he?5 2,80 1026 1.49 1,27 0.94  1.471  0.553
6.00 2.33 1.96 1.61 1.56 0.99 1.692 0.498
Te25 2.21 1.78 1.58  1.50  0.99 _ 1.614 0,443

8450 2.21 1.75 1.67 1.27 0.97 1.574 0.476
0.629

. 915  2.40  0.00  1.80  1.36  0.92  1.618 O,

v
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MEAN

T INDIVIDUAL 1 4

2 3 5

T — S N

© PRECONDITIONING PERIOD

1.03
_0.97

0.97
_0.91

1.15

1.17
1.24
1.30

1.30
1.24

1.12
1.27
1.27
L1e34
1.28

m-_-n_i.,? 7 e e
1,93
2.01

1.77

T0.75 MIN
200
3.25
_4.50
5,75

1.423
1.503
.1e523

1.426

~ POST CONDITIONING

"~ AVERAGES FOR ARM VEN-COMP--I1SOM--AFT TR--GR=D--0-30 MMHG

Y

~ STD DEV

e Fe Tt
0.388
0.461

0.286

0.60
0.78

2.03
2.29

TT1.00 MIN
225
3,50
__4.15
T 6.00
_“W7.25M
8.50
9.5

1.45
1.53 3
1.65 1.64
L le45  1.64
1.61 1.52
1.29 1.70
1.85 1.34%
1.61  1.52

1.70
1.88

1.01
1.08
1.04
124
1.37
131
1.24
_l.24

1.358
1.511

R 22 S A
1.03

~1.15

1.15

1.594

1598
1.563

“l.21 1.581

S 1.601

1.625

0.562
_0.604
0.512
_.0.538

0.540
_0.570

0.575
_0.583

. S )
,,,,,,
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g e NEAN T

- INDIVIDUAL 6

'AVERAGES FOR ARM VEN-COMP-~ISOM--BEF TR--GR=$~-0-30C MMHG -

PRECONDITIONING PERIGD
TTTT0L.15 MIN
200 -
3.25
4.50

1.11
I OF 3 B
1.11
1.16

1.16 1.10
.05  1.08
1.08 1.10
0.99 0.98

1.320
1.277
1.222

T 0.419

0.392

T 0.362

0.362

5.75 7 1.96 1.22 1.05  1.24 = 1.367  0.404
- o ~ POST CONDITIONING T
S 1.00 MIN 0 2.38 0 1.49 0 1.36 0 1.14 ~ 1.592 0.545
2.25 _2.31  1.36° 1415 1432 1.533  0.526
3.50 2.38 1.71 1.00 1.24 | 1.583 0.604
LGeT5 o 8e45 lell 1013 .35 . 1.507  0.638
6.00 1.89 1.30 0.98 1.22 1.346 0.387
1.25 __2.31 1.27 0.93  l.24 _1.439  0.600
8.50 2.38 1.22 0.91 1.14 1.409 0.660
9.75 o 2.24 110 1.08  1.14 . 1.387  0.566
pd

- STD DEV
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"AVERAGES FOR ARM VEN-COMP--ISOM--AFT TR--GR=S-—-0-30 MMHG
~ INDIVIDUAL
- TIME

G T MEN T

2.00

gt g

4.50

i

2.10
_2.28
1.85
2.13

T 5.75

2.28

S 0.91

0.91

0.91

0.81 l.42

1,00 MING

2425

T 3,50

4.75

6,00

1«25
'8.50
) ’9&7 5/__ N

3.06
2.49

2.67

2,13

2.35

T 2.49
L 2e42

ST T

0.97
l.12
1.11
I{OTww
1.07
1l.02
1.02
1.02

l1.54

1.29

1.35

1.23
_0.96 = 1.29

T 0.00

1.85
e e
3 5E

"1.84
1.54

~g

1.22
1.06

0.98
1.02
1.C6

0.95

T PRECONDITIONING PERIGD
T
1.29 1.22
1.23
"1.18
TPGST CONDITIONING 777
1,10

Lopg T

1.03
.0.00

e T

STD DEV

1.437

L Ye357
1.456

S 1.34T
1437 0.516
1.303

~OTESE

0.394
0.574
c.723

SO, 1.5 3 1 R
1.498
1.521

1.415

T
T 0.718
1.551

1.593
- 0.709

0.957
0.679

. 770
0.803
0.648
0.713

i
; P
- L P
|
i
| ’ - 3
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~ INDIVIDUAL

= 5

- TIME

2.00

4.50
5.75

T0.75 MIN T

. 2.00 Y37
3.25

T 1.28

T 1.00 MIN

2.25
475
6,007 77
7.25

T I T

9.75

3.5

T1.43
_.1e51

OB
1.03

~§ 57

0.00
1.48 1.15

- 0.87

1.37
1,37
1.31
1.08
1.28

0.84
__0.75

0.93

- 1.07

TT1.20 7

1.20 7 0.81

- 0.81

0,75 1.157

"0.89
_.0.93

3

e T I

_1.20
1.17
1.20

T 0.98

1.12
1.17
1.15

. 1.15

1.25

S 1.09

ST

PRECONDITIONING PERIOD

1.03
1.08
l.11
l.11

T POST CONDITIONING

YL

1.19
1.16
1.19

e

l.16
1.16

1.21

g

0.99 ~
0.95

lell  0.95
1.11 270.99

0.95
0.95

0 ] 95 o
0.95
0.81
0.85
0.85
0.81

AVERAGES FCR CALF VEN-COMP--1SOM-=-BEF TR~-GR=D--0-30 MMHG

MEAN

T BEY

1.134

1.178

1.092
1.073

1.076

1.080
T1.074

0T T

T R
“1.108
“1.C00

1.085
le.122

0,215

0.153
0.095"

P O ., 1 9 5 4+
0.164

T 0.150
0.207
0.227
0.225
0.209
0.176
0.230
0.270

o
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0,75 MIN 0.92 0.77
2,00 lo11  0.74 1032  0.99 0.71

4,50  0.94  0.86 1.28  0.79

 AVERAGES FOR CALF VEN-COMP--[SOM--AFT TR--GR=D--0-30 MMHG

e gt e

"INDIVIDUAL 1 2 3 4 5 MEAN

TIME PRECONDITIONING PERIOD

0,74 _0.976
3.25 1.04 0.80 1.32 0.99 0.69 0.968
861 - ~0.66__  C.906
5.75 0.99 0.80 0.00 1.02 0.73 0.885

~ POST CONDITIONING

"1.00 0 0.79 T 0.71  0.839

STD DEV

0.121
_0.259

0. 245
_0.230
0,141

6,00 T .29

T 8.50
935

1.00 MIN 1.49 0.43 0.84 0.90 0.71 0.874
_2.25 1.24 .67  1.00 0,90  0.71  C.904
3,50 1.24 0.74 0.96 0.94 0.80 C.936

4.75 1,19 074 1.07_ 1.05 _ 0.69  0.946
0.68 0.98 0.95 0.73 C.925
l.24 0,61  1.08  0.94 0.71 0.917
1.04 0.74 1.07 0.94 0.80 €.919
1.34 1.05 1.14 0.95 0.76  1.046

7.25

0.387
_.0.229
0.193
J0.221

0.242
0.258
0.144
0.216

ra



~ AVERAGES FCR CALF VEN-COMP--ISCM--BEF TR--GR=S--0-30 MMHG

~ INDIVIDUAL

e FTHE

T 0.75 MIN

2,00
3.25
. %4.50
5.75

6

7

8

1.06

T1.0%

1.37

0.82

T0.92

PRECONDITIONING PERIOD

s v

page 271

9

~ MEAN

~STD CEV

1.18

1.107

PP ———, ',,i.. ;.,i ,]..S_MM ORI

T 0.190
0.229

1.06

T POST CONDITIONING

0.87

0.94

2 1.02

o 1.11

C.71
. 0.81
0.88
0.86

1.41
1.41
1.41
1.41

0.91
_..0.91
0.91

2 1.01

T 1.45
1.37
1.49

_1.37

.76
_0.87
0.92
0.82

_0.81
0.81

.. 0.8

T 0.81

1.14

1.23

1.119

. le164

1.162

0.81
1.00
0.95
0.97
0.95
.0.90
0.95

0.9

1.039
1.014%

" 1.C31

. 0.998
1.041

c.921
1.020

1.036

0.223
_0.168
0.203

C.326
.0.270
0.246
_0.270
0.284
0e.249
00305 e
~.0.236

e e
//.

1}

S — S - -

|

| | : ,
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8

- i

~ INDIVIDUAL & 7 ~ MEAN T

~ AVERAGES FOR CALF VEN-COMP--1SOM=-AFT TR--GR=S5--0-30 MMHG

~ STD DEV

- TIME ~ PRECONDITIONING PERIOD

T 0.75 MIN 0.71  1.24  0.81  0.73 " 0.874  0.250
. 2.00 . 0.62  1.32 0.77 0.69 ) _0.847  0.319

-~ 0.67
0.67

10 5e
1.20

0.62
0.64

3755
4,50

0.68
0.63

0.805
0.789

0.293
0.278

TUBL.T5 T 0.64 1.24 = 0.63 0.17 0.671 , 0,439
T POST CONDITIONING
T1.00 MIN T 0.40 T T1.200 7 0.63 70088 T T 0.118 T 0.345
2.25 0.42 1.24  0.67  1.02 _ 0.840  0.364
73,50 70451 1.1377 T 0.63  0.83 0.774 0.270
4,75 0.60 1.13  0.72  0.87  0.831  0.229
6.00 0.62  1.13 T 0.72 7 0.83 7 ‘ 0.825 0.221
7.25  0.60 1,09 0.72  0.83  0.810  G.21C
8450 0.58 1.13 0.63 0.66 0.748 0.257
975 . 0.64 1.2 0,00  0.87 ..0.908  0.283




, QIEE 0E-0--0=49--H1l H438--WRSI--dWPI~-N3A WHY
5.6 - g2 L SLh 52°2- SILANIW ¢, -¢ g2 E 5L°

058 , 008 : 0SE , 001 , s, 002

E
R
X

Page 273

et




GHRW QE-0~-0=HI=--Hl 138=—WiJ5l~—dRiJJ~NIA WRET
SL°6 ge'L SL°h 522

T . Doje . DS m

SIUMNIN ¢ oc  gpog oL

001 L 0sh 00

o

0°t

Page 274
I

S ﬂ.ﬁ




THRR Ub—U==5-BY~—dl J30~"Wdl ——ankJd IvIn nau
SL°G s2L 5L°h 522 SSUNNIN ¢, -¢ 52°E sL°

0S8 008 0siE ( 001 , 0sth . 00

Page 275

0°1
21
hel
9°1

8°1



5

IHWHW 0E-0--S-H9--Hl 1dd--RRST-~dWRJI-N3A WEY

5L°6 | gL 5L°h 52°2 SALNIN ¢, g s2'¢ sL°
., 0578 . 008 . OsE .ot L SR 00
% X x x % x X
% ® X < % %®
a‘.\\l‘la\/\ —— gt q\Q.\-\Q/\Q
: / x
x P
x %
® x X
% * x x
2 x
N
0
o
@
a

0°1

AN

h 'l

9°1

81



GHRW GE-0—-0-H9~--Hl 438--KRSI--dWRJI-N3A 43
5L°B se'r SLh 52°2 S3LANIN ¢, g 52°E ‘5

oS e 00’8 0S°E | 001 L 05, 00

Page 277

0°1

A

8 1

B8 1



RN U TUTTU-OUT UL LJUTTNRIDL T T ORI TN T W0J

5L°B sz'r 6L % 52z . S3LONIN ¢, ¢ c2'e 5L*
_ 05°8 _ 00' _ 05°E o oo J o 002
b4

. x x ® x x ® x X x x x

\ d e - — v — II:A..’[@\M
x xR b4 ® I

< x = % . X x

(o0}

I~

(9}

[0

o))

[}

[a¥

0°1

c’1

hl

8°1



m.u@lmxx cmlcﬁl.‘a”mﬂh"ah FE3T T Wwio i ClO ViI NS b Yty e o

5L°6 2L 5L % 52°2 SALANIN ¢, -g 52°E cL°

. 058 . 008 . DS . ooy L 0sth 002

L
L
»
®
b
#
»
¥
/R
=
L ]

Page 279

- .. W N



JHWW OE~-0--6=HI~~H1l 1JY--WRSI-~dWRI-NIA I

SL°6

T A 3

&

SL°h
i

0SE

TAN
j

0071

SALONIN ¢, -g

Page 280

'l

81



Page 281

APPENDIX XIX

Tables and graphs of venous compliance
measurements (individual and grouped averagesg),
before and after isotonic exercise, before and
after conditioning, 0 to 30 mm Hg,

Units: ¥Milliliters/100 milliliter
arm or calf - mm Hg.

Graphs: Abscissa, time in minutes
Ordinate, milliliters/100
milliliter arm or calf - mm Hg.

Muscle Training and Blood Flow
i1, Kaneko, R. F. Jalters, & L. D. Carlson
Final Report MGR 05~004-026

Pages 281 to 297
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AVERAGES FCR ARM VEN-COMP--ISOT--BEF TR--GR=D--0-3¢ MMHG

“INDIVIDUAL 1 2 3 4 5 MEAN  STD DEV

TIME PRECONDITIONING PERIOD

0.75 MIN 1.84 2.21 1.68 1.20 0.97 1.578 0.497
—2.00 1.84 2221 1.49 1.33 1,04 | 1.595  0.475

3.25 1.90 2,07 1.89 1.33 0.91 1.621 0.482
__4s50 1.84 2.24 - 1.86 1.20 1.09  1.647 _ 0.486

5.75 1.90 2.24 1.80 1.27 0.00 1.801 0.402

PCST CONDITIONING

1.60 MIN 2.09 0.98 2.32 1.23 1.44 1.613 G571
225 2,09 0,98  2.04  1.40 1.24  1.550  0.494
3.50 2215 1.22 2.17 1.33 1.34 l1.644 0.475
Lhe15 2.28 0.00  2.32 1.33 ~ 1.29 1,805 = 0.571

6.00 2+33 l.64 2432 1.40 1.29 1.798 0.500
T.25 24450 172 0 2432 1,33 1.24  1.801 = 0.540
2+58 1.82 2+35 1.40 1.32 1.894 0.562
2.52 ~ 0.00  0.00 1.53 ~ 1.34  1.795 0.632

© 8.50
_9.15

e e e e ——— — o et e e et e e —
.
’/ )
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" AVERAGES FCR ARM VEN-COMP--ISOT--AFT TR--GR=D--0-30 MMHG

CINDIVIDUAL 1 2 3 4 5 MEAN  STD DEV

COTIME - PRECONDITIONING PERIOD

0.75 MIN 1.76 1.77 1.12 1.17 1,03 1.371 0.365
_.2.00 1.70 1.93 1,27  1.24 0,97 1.423  0.388

3.25 1.96 2.01 1.27 1.30 0.97 1.503 0.461
_4.50 1.89 2417 1.34 1.30  0.91  1.523  0.505 _

5.75 1.69 1.77 1.28 1.24 1.15 1.426 10,286

©POST CONDITIONING

1,00 MIN 1.96 0.56 1.30 0.98 l.21 1,201 0.510
225 1.96 0.52 1.64 0.98  1.27  1.274  0.561
3.50 2.09 0.48 1.76 0.98 1.39 1.341 0.634
4475 2419 0.48 1.76 1.01 1.21  1.331 _  0.662

6.00 2.35 0.48 1.76 1.01 1.21 1.364 0.717
Te25 2,30 0.48  1.82  1.04  1.21 _ 1.371 0,705

8.50 2.35 0.48 1.82 1.11 1.20 1.395 0.715
X5 . 2.48  0.64 l.88  1.11  1.33  1.489  0.711
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" AVERAGES FCR ARM VEN-COMP--1SOT--BEF TR~-GR=S$S-=0-30 MMHG

INDIVIDUAL 6 7 8 9  MEAN  STD DEV -

TIME PRECONDITIONING PERIOD

T 0.75 MIN T 1.96 1.16 T 1.10 1.11 1.3327770.419
2,00 1.89 1,05 1.08  1.27 14320 0392
3.25 1.82 1.08 1.10 1.11 1.277 0.362
4,50 1.75 0.99 0.98 1.16 1,222 0.362

T 5.75 1.96 1.22 1.05

"~ POST CONDITIONING

1,00 MIN T 2.38 "1.22  1.34 1.19
2+25 2.80 1.71 0.96 1.22 1.671 0.815

TTle24 T 1367 04404 T

R T T T T S

T 3.50  3.01  1.38  0.88  1l.16 7 1.609  0.956

J&e75 2494 - 1.32 0 1.08  1l.24 . 1l.644  0.867
6.00 3,15 1.71 1.19 1.27 1.830 0.906
T7.25 3,36 1l.49 1,12 1.19 1,791  1.058
8.50 3,29 1.60 1.05 1.24 1.796 1.022
_9.75 . 3.29  1.55 1.24 127 .. 1l.837  0.9178




CINDIVIDUAL 6

e g T

TT0.75 MINT T 72,10

_2.00

3.25

4250
5.75

_2.28
1.85
. 2.13
2.28

T1.00 MIN

2.25

5050 -

4,75

Cel00 T

T1.25
8.50

975

2.63
2.70

P .2.,63..«»«:.
2.49 .

2456
2.49

S 2.70

Col49 T

7

0.91 1,23

0.96
0.91
0.81
0.91

© POST CONDITIONING

o

1.02

ool

0.96
0.91
0.91

0.99
,0'96, i s

8

1,29

le42

1.48

1.48

1.54

1.48

1.91

1.91
2,03

55

olo0

1.97

l.22

1.06

1.10
1.06
1.18

1.02
1.02

1.18

Loz T

e
~ PRECONDITIONING PERIOD
et

1055

110

i.i0
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" MEAN

- AVERAGES FCR ARM VEN-COMP--1SOT--AFT TR-~GR=$--0-30 MMHG

~ STD DEV

T 1.347
1.437

T 1.303°

1.357

S 1.456

©0.520

T 0.394

C.576

0.574

0.723

1.514

1.558
1.554
1,563

‘1oe1s

1,602

1.602
o 1.700

- 0.681

0.746

0.743
0.740
0.779

- 0.810

0.729

0.819

-
-
i
yd




~ AVERAGES FOR CALF VEN-COMP--1SOT--BEF TR--GR=D~-0-30 MMHG

INDIVIDUAL 1 2 3 4 5 MEAN  STD DEV

- TIME o - PRECONDITIONING PERIOD -

®

0.75 MIN 1.37 0.81 1.20 1.03 0.99 1.080 0.215

2.00_ 1.37 1.03 1.20 1.08  0.99 = 1.134 = 0.153

3.25 0.00 1.07 1.17 1.11 0.95 1.074 0.095
4,50 1,48  1.15  1.20 1.11  0.95 _ 1.178 0.195

5,75 ' 1.28 0.87 1.20 1.11 T0.99 1.C091 0,164

ST BB T T IR NG = T e e

1.00 MIN 1.31 0.25 0.22 048 0.63 0.577 0.444
2.25 1.37 0637  0.22 079  0.72 C.695 0446
3.50 1.48 047 0.22 0.84 0.77 C.755 C.476
475 1.60 0.62  0.22 0.98 ~~ 0.86  C.854 0,506
6.00 1.71 0.67 0.27 1.06 0.90 0.923 0.530
_¥e25  1.77 0,71  0.27 ~ 1.00 ~~ 0.90 = 0.930  0.545
8,50 1.88 0.87 0.27 1.16 0.90 1.018 0.583
' 9e75 . 1.88  0.86  0.38 1.19 0.90  1.042 = 0.551

e
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~ "AVERAGES FCR CALF VEN-COMP--I1SOT--AFT TR--GR=D--0-30 MMHG

CINDIVIDUAL 1 2 3 4 5 MEAN

STD DEV

- TIME PRECONDITIONING PERIOD
TT0.75 MIN 0,92 G.77 T 1.000 T 0.79  0.71 7 0.839 T 0.121
_2.00  1l.11 0.74 1.32  0.99 0.71 0.976  0.259
3.25 1.04 0.80 1.32 0.99 0.69 C.968 0.245
4450 0,94 0.86 1,28 079 0.66 0.906 . .~ 0.230

75,75 0.99 0.80 0.00 1.02 0,73 0.885 < 0.l41

© POST CONDITIONING

1,00 MIN 0.64 0.25  0.23  0.21  0.88 C.441 0.303

2,25 0.64 0.12 0.18 0,26 0.94 0.431  0.351
0.37 1.09 0.574 0.363

3.50 " 0.82 0.37 T 0.23
L 4e15 0.94 0,43  0.23 ~ 0.47  1.04  C.622 0,350

6.00 0.99 0.37 0.41 0.63 1.02 0.682 0.309

7.25 l.14 0.55 0.48  0.63  0.95  0.750  0.281

o o T 0.59 0.74  0.90 0.848 0.295

8.50 1.34 0.68
%15 134 0.62 ~ 0.68  0.63  1.04  C.861 = 0.317

o
DU S e e o - R v o - o - SV -
f
A




69 RN

200

3,25
_4+50

5.75

1.00
2.25
- 3.50
4.75

I Y R

7.25
8.50
975

- INDIVICUAL

_1.06

T 1.06

1.1l
1.06

Page'288

i

T 1.04

Y gy

T1.41

7

~ PRECONDITIONING PERIOD

Ty

1.36

1.4l

MIN T

0.30

0.36

- 0.30

0.33

0.28

0:28.
0.30

0.30

1.62
1.61

S 1.62

1.57

4 g

Jl.41
1.53
_1.53

8

0.92
0.82

1.02

0.94

0.92

1.07

0.92

0.87

GreET
.,,\__O.' 79 SR
0.92

1.07
1.07

9

1.18

l.14
1.11

1.23

0.19

0.33

0.38

0.52

POST CONDITIONING

Olpa

0,47

0.52

0.47

AVERAGES FOR CALF VEN-COMP--ISOT-ZBEE TR-ZGR=S--0-30 MMHE

~ MEAN

1.107

1le164
1.162

C.724

C.799
C.846
0.807

 0.857

. 0.e08

PR e P

1.119

S C.718

.793

~ STD DEV

0.190

. Ge229
0.223

_0.168

0.2C3

1

0.625
0.648
0.618
0.580
0.5386
0.523
C.554
04550

s
"
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~ AVERAGES FOR CALF VEN-COMP-~ISOT--AFT TR--GR=S--0-30 MMHG

- TIME ~ PRECONDITIONING PERIOD

0.75 MIN 0.71 1.24 0.81 0.73 C.874 = 0.250
. 2.00  0.62  1.32  0.77  0.69 _ _ 0.847  0.319

3.25 0.62 1.24 0.67 " 0.¢8 0.805 C.293
4.50 0.64 1.20 ) 0:67 o 0-63 Lo~ ) 00789 0.278

TUUTB. 15 T T 0064 1024 70463 0017 T T T 06T T T 04439
e ST R OND LT TBN NG~ e e e e

TTTIL00 MIN G 0.0077 T 1.39 77 0041 T T 0.15 T T g 648" T 0L658

2.25 0.00 1.32 0.41 0.29  0.672  0.563
3.50 7 0.00 1.24  0.54  0.41 04732 7T 04447
4475 0,00 1.35  0.63  0.44 ~ 0.807 0.483
" TT6.00 0,007 T 1,32 0.63 0.49 "7 04811 7 0.445

7.25  0.00  1.09 0.59  0.68 0.786  0.270
8450 0.00  1.13 0.67 0.69 0.830 0.260
9.75 0,00 1.15  0.72  0.78  0.882  0.232

—_— - = [ —
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